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This r e p o r t  is a s tudy by t h e  JTF8 appointed Ad  Hoc Committee 

of t h e  adequacy of t h e  s a f e t y  f e a t u r e s  of t h e  DOMINIC Tes t  

S e r i e s  (B-52 Airdrops) .  This  s tudy inc ludes  test information 

rece ived by 26 February 1962 and is v a l i d  f o r  tests conducted 

u t i l i z i n g  t h e  Tes t  Vehicles  a s  descr ibed he re in .  Addi t ional  

nuclear  devices  which may be t e s t e d  w i l l  be s t u d i e d  and 

included a s  amendments t o  t h i s  s tudy,  i f  s o  d i r e c t e d .  

Caution Note: 

Because t h i s  s tudy is concerned pr imar i ly  wi th  nuclear  s a f e t y ,  

some d e t a i l s  may have been omit ted o r  not  considered.  Also, 

some of t h e  d e t a i l s  d e l i b e r a t e d  by t h e  Ad Hoc Committee may not  

be included i n  t h i s  r e p o r t .  
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I. PURPOSE AND SCOPE 

A .  The purpose of t h i s  s tudy  is t o  i n v e s t i g a t e  t h e  

nuclear  s a f e t y  i m p l i c a t i o n s  i n  t h e  B-52 a i r d r o p ,  f u l l  s c a l e  

nuc lea r  tests i n  t h e  DOMINIC test series. 

B. The scope of t h e  s tudy encompasses t h e  e n t i r e  

sequence of even t s  from removal from s t o r a g e  a t  Barbers  P o i n t  

t o  de tona t ion  of t h e  device  o r  its r e t u r n  t o  Barbers  P o i n t .  

The s tudy examines t h e  a v a i l a b l e  handl ing ,  loading and d e l i v e r y  

procedures,  t h e  system des ign,  and t h e  tests and t e s t i n g  

sequence used on t h e  system which apply dur ing  s u r f a c e  t r a n s -  

p o r t a t i o n  a t  Barbers P o i n t ,  assembly, f l y i n g ,  prearm and 

r e l e a s e ,  o r  r e - sa f ing  opera t ions .  

C. This  s tudy does not  cons ide r  t h e  e f f e c t s  r e s u l t i n g  
__-.-- - 

from a  de tona t ion  e i t h e r  a t  t h e  intended p o i n t  o r  any o t h e r ,  
a -  

point  i n  t i m e  o r  space ,  bu t  does provide an estimate of t h e  

p r o b a b i l i t y  of de tonat ion  a t  t h e s e  p o i n t s .  Addi t iona l ly ,  t h i s  

s tudy does not  cons ide r  s a f e t y  i n  t r a n s p o r t a t i o n  t o  Barbers 

Po in t  o r  s a f e t y  i n  s t o r a g e .  These m a t t e r s  a r e  being cons idered  

s e p a r a t e l y  by t h e  Hazard Group of JTF-8 and/or t h e  Service  

concerned. 



11. CONCLUSIONS AND RECaMMENDATIOm 

A. Conclusion 

The proposed t e s t  operation as defined i n  t h i s  study, and as 

modified by the following reccmmendations, wiU. prwide an acceptable 

l e w l  of safety in the Hawaiisn area against a premature or  one-point 

aet  onat ion. 

B. Conclusion 

The pmpoeed t e s t  operation as defined in t h i s  study, and as 

modif led by the following recamendat ions, w U  provide an acceptable 

level of ssfety enroute t o  the target  area. 

C. Conclueion 

During airborne operations the Special Weapons Manual Lock 

provides a high degree of assurance against premature release. With- 

- - d i n g  aperation of the Manual Lock Handle u n t i l  mlease time minus 
. - --4 

, 60 seconds, aa presently provided by the Concept o f  Operations, 

significantly reduces the probability of premature release. 

D. Conclusion 

For ana3ysis of the effects of the t e s t  device detonation upon 

surface and a i rc ra f t  arraya, it is necessary t o  determine the place at 

which the detonation w l l l  occur. Aseumfng n o m  f'uze Functioning, 

the point at which the detonation w i l l  occur is prbari1.y a Aurction 

O f  system circular  probable error and secondarily a f b c t i o n  of 



11. CONCLUSIONS AND RECOMMEND4TIONB 

system mfkmctforfi  arii *anplanned I X ~  actions. ~ i g u e s  5 and 6 - - 
are  graphic representation of probalie and possible detonation areas. 

1. Commander JTG 8.4 should provide estimates of circular probable 

error  t o  the JTF 8 Hazards Gmp.  

2. JTF 8 Hazards Group should employ the JTG 8.4 estimates of 

circular prota3le error =d the  information contained i n  F . r 4 r e 8  5 and - 6 

as  a basis fo r  effects  calc*d.ations. 

E. Conclusior~ 

A mathematical analysis of the dud and premature probabilities 

for  t h i s  aperation has been performed by Sandfa Corporation. The resul ts  

of t h i s  study are: 

PRaBABILITY SUMMARY 

3 9 / ~ e s t  Veliicle 
lOOKT or  Less Above lOOlfIl 

36 /~ea t  Vehicle 
100KC or  less  Above lOOKT 



P1 = Probability of complete dud 

P2 I Probabllity of irqpactlng surface with no charge on X - U n i t  

P3 r Probability of impacting surface with a charge on X-Unit 

P4 I Probability of nuclear detonation below m i n i m u m  f i r e  al t i tude,  but 
prior t o  surface impact 

P5 = Probability of nuclear detonation after  release before safe separation 
time 

P6 I Probability of nuclear detonation in bank bay a f t e r  EU-~ /A arming 

1. With the 3 9 / ~ s t  Vehicle, impacts on the surface w a d  average 

spproximately 1,000 fee t  per second and surface impact for the ~-8ta;t.ded 

3 6 / ~ e s t  Vehicle would average approximately 326 feet  per secondr It should 

be assumed therefore that  P3 in ei ther  case is the upper l i m i t  of possible 

surface b u s t s  (the impact shocks may generate a fire signal).  
'P 

No probable causes of a fire signal after impact have been f m d  in t h i s  

2- The sum of P2 and Pg should be assured t o  be the upper limit 

of the number of possible undenrater k c l e s r  reactions resulting from dud 

test devices. r 



I CONCWTBIONS AND REC-TIrnS 

A kiloton of 
- 

f ieeion voulrl give-L x 1 3 3  neutrons. 

F. Conclusion 

When the Special Weapon Lock has been unlocked and the Test Vehicle 

p r e a m d  %y. the  DCU-9/~,  any one of three crew members or a speci f ic  techqical 

malfunction, can i n i t i a t e  premature preanned release by actuat-lng the Salvo 

Release System. 

Recommendat ion 

The Salvo -we.SM Release Circuit .. p,-U.., . Bre,$cer ,, . A, . be k e a n  the  OUT-pos%n 

throughout the test mission except for  an authorized j e t t i son  operation. 

G. Conclusion 

To assure a i r c r a f t  and surface inatrumentation array safety, the  .. .. - 

permissible limits of deviation from the desired ground t rack on the  l i ve  . 

run a f t e r  the  Test Vehicle has been prearmed, must be established. Informal 

discussion with the crew members indicates tha t  a cone- centered on the  

desired ground track with i t s  apex a t  the target  ana a width of 2' on e i t he r  

side of the  desired ground t rack would be acceptable. 

Recommendat ion 

The permissible l b i t s  of deviation from the  desired ground track 

on the l i v e  run should be a 40 cone centered on the ground t rack.  Any 



11. CmUSIW?S AND IECOMMEXMTIONEI . 

deviation outside these l imits within the l a s t  two minutes before release should 1 
\ * 

be cause fo r  aborting that run. - > 

H. Conclusion 

The communications procedures between the Air Operatiom Cenker.: 

and the delivery a i rc ra f t  have a significant effect on nuclear safety. 

Recommendat ion 

It is recommended that  c ~ i c a t i o n s  procedures, including 

c ~ i c a t i o n s  checks during the l ive  run, and a clear communication channel 

be established f o r  exclusive use between the A i r  Operations Center and the 

delivery a i rcraf t .  

I. Conclusion 

x' On a tdwoff  from NAS Barbers P ~ i n t  on runways other than 22 or 

11, it Is necessary t o  f l y  w e r  populated areas. 

Re come ndat i on 

B-52 takeoffs from NAS Barbers Point with a t e s t  device on 

board should ke from run& 22 r 
a L > 

Overflying inhabited islands enmute t o  and from the drop area 

creates a potentially hazardous situation. 

Recomrnendat ion 
I 

Enroute f l igh ts  with a t e s t  device aboard, from takeoff t o  the 

drop area should not werf ly inhabited islanas or large concentrations of 



shipping. The return f l ight  t o  Barbers Point in the eVent of an aborted 

mission, should. avoid populated areas t o  the maximum elctent gossible. 

K. Conclusion 

! C h  N4S Barbers P o b t  f ire fighting crews a& not k n m  t o  be 

trained t o  handle the B-52 ~ i r c r a f t l ~ e s t  Vehicles i n  the  event of an 

accident. 

me NAS Barbers Poirit f i r e  fighting and rescw teams shclula be 

trained t o  W d l e  the B-52 aircralX/!Test Vehicles prior t o  their arri.vf3.l. 

L. Conclslsion 

The Explosive Ordnance Disposal Team a t  NA8 Barbers Point are 

not now trained t o  handle the proposed t e s t  devices. 

Recoomnendat ion 

Immediate action be taken t o  irrsm that the Barbers Point 
LJc. 

!,,. 'n.. 

personnel respansi3l.e 
.-___.*. . -  fox EOD be aware of the MC tra'aed technical 

personnel who wlll be a% Barbera Point during this operation and w i l l  available 
-*_-.*. 7. 

to provide assistance in  necessary EOD activities. 
_..- >... 1.- 

M. Conclgsiotl 

SFnce the +,sat device telemetry w i l l  ?x turned on fo r  warmup -7 

L 

during the l a s t  fev miuutes of the live ra, indications could be ... 

received a t  AOC which, could require immediate techzlid. evaltza-tion. 



These indicatior~s could caver a wide variety of si tcations too numerous t o  1 

i 

allow detailed pre-mission analysis. 

Recomnendat ion 

A TeclvlicaL Advisor thorou&U;r f m i l i a r  with the nuclear safety 

ramifications of 'c2ese i:2dications s'aould be avsilakle a t  Ybe AOC. 

If a co~ldi'iion siiould arlse i n  wkich a. prearmed T e s t  Vehicle - 
could no-; be sc2eil i.y e i the r  the DCU-9/~ or by Maw1 Saf- hro~eduZ%s 

. . , - ,  

L: the b~: iS  bay, landing w i t h  such a Test Vehicb *rould present; a significant 
-*, .--.-..- "". 

TesL Vehiles -gLich can r-oi; j r  safed31:oUd be je-i;.tis~A%d i n  the - .  . 

 it^^ approved Tor G U C A ~  jettison. - --,. ".--v. 8 -  .\. -. , 



111. ASSUMPTIONS AND C R m R I A  

A. Validity cf the StuQ 

This s t ~ Q  i s  based on design and opemtional. information available 

t o  26 February 1962. Significant changes in theee areas incorporated a f t e r  

26 February 1962 may Invalidate t k e  cot~clusions and recommendations herein or 

re quire addit  f onal evaluation. 

B. Explanstion of Terms 

The t e r m  used i n  this report are e ~ p l a ~ e d  as follaws: 

1, Test Vehicle 

A Test Vehicle cms i s t s  of a b a l l i s t i c  case enclosing a nuclear 

t e s t  device, a special arming and f'uzing system, the associated instrumenta- 

tion, and f o r  the 3 6 / ~ e s t  Vehicle a retardation parachte, 

2. Cargo A i r l i f l ;  

This is the log is t ic  transportation of Test Vehicles by cargo 

3 a  Staging Area  Storage t o  B-52 Aircraft Loadiag Pkase 

Staging h a  operations w i l l  include testlng, disassembly, 

assembly, maintenance, md transportation t o  the B-5C Aircraf't. 

4. Loading Phase 

The tW i . t e n r a l  betveen the beginning of loading, Fnclud- -. 

ing pertinent a i r c r a f t  checkout, thruugh the ccrmpletion of the reJ-ease '" ' 

system mating an& the mechanical Lock check by the loading crew, ,- 

5 a Pz??-Takeoff Phase 

The t W ,  interval between the end of loadlng phase and aircraft; 

takeoff. 



6. Flying Phase 

The time interval froDn aircra9t takeoff t o  release of the Test 

Vehicle over the target a e a  or return t o  Barbsra PoWt with the Test Vehicle. 

During t h i s  interval the Test Vehicle em be prearmed and released. 

7. Post-Release Phase (Teat Vehicle Wajecto~ry) 

The tlm i n t c r , ~ d  frm release of the preamd Test Vehicle to 

d e t ~ I l a t i a  (or dudding) . 
8. Exclusior, Area , 

Befom each planned shot, Ccmmander JTF-8 w U  establish an 

area f ran which air an3 surface t raff ic  must be cleared for  that shot aria t he  

times during which it m s t  be clear. T h e m  areas wi l l  not necessarily be 

crmpletely contained w i t b h  the AREA. 

g. M a R  AHEA 

The DANGER for  Operation DOMINIC is an m a  which w U  be 

publicly announced prior t o  the start of the operation and frcen whlch all air 

and surface traffic will thereby be warneb t o  stay clear for the durstion of 
-. 
>I., the operat i.x;, . 

10. Aborted Mission 

A udssim that is terminated by an order t o  jet+,ison or 

retvm t o  IWbervs Point without release cf the Test Vehicle. 

ll. Aborted Run (~ega%ive RUU) 

A l ive bmb 9"39 t e m , b t e d  prior t o  ni?h~bss. An aborted 

run may be follaazd by s i ther  araathzr l i v e  run or  an aborted miss ia .  



- 
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C. Operating Procedures 

Special check lists w i l l  be developed and precise3y followed for  
-.----*- - . .- - 

assembly, disassembly, checkout and storage aperations involvhg the Test 

Vehicle. The qa~proved B-52 loading and d e l i ~ r y  Technical O r d e r s  w i l l  be -----. - .>-. - ,. 
followed except where the ~ircr&t/!l+t Vehicle ~0nOiguratim makes it 
-_..I.--. 

mmdatoly -.--.-. -+ .. ' -- t o  &,)riate. Special checklbts w i l l  be prepared t o  c w r  t$e 
I I 0 Y L U T . T  

aeviat ions . 
_-A.  .I. I . 

D. Production Quality Assurance 

Manufacturing and production procedures were not investigated. 

It b assumed that contractor production quality assurance is adequate. 

E. Safety Staudaxda 

The I%lD Safety Standards were used as minimum cr f te r la  in earalust- 
I 

ing the adequacy of nuclear safety for  all operatiaas performed in, these tests .  
I 

These standards am: 

1. Prevent deliberate unauthoriked aming, launching, fbi.*rg, or 

releasing of nuclear weapons. 
, I  

2. Prevent inadvertent arming, launching, fir ing, or  releasing 

of nuclear m a p a s .  

3. Prevent weapons invo'lved in incidents or  accidents or Jettis-8 

mapans f ran producing a nuclear yield. 

4. Insure adequate security. 

F. Accidental Detonation 

1. P o ~ s i b h  causes of accidental aetonatitm of the Test Vehicles 

are: 
, 

a. One-point detonatian caused by fire or  shock. 



111. ASRBFlTONS AND C l U T E R U  

b. Nuclear detonation caused by Arncticmlng of the Test Vehicle 

electrical. system. 
0 

The table,: DOMINIC c 
Schedule i n  Section V. shows the maximum nuclear contribution each device 

would give during a one-point detonation. 

4. No direct vulnerability data are available on these Test 

Vehicles. It is assumed that a detonation may result f m  f i r e  or shock, 

, . -- - and that such detanation would be me-point. merefore, the emphasis of th i s  
7 

I .  

s ~ c i a l  study is placed on the inadvertent and premature functioning of the 

electrical system, which could lea4 t o  a nuclear detonation. 

G . Plutonium Contaminat ion Problem 

One point detonation or  burning of the Test Vehicle would result 

in the scattering of some plutonium, but would be unlikely t o  came any 

unacceptable hazard, since the amount of plutonium i n  no device exceeds the 

15 kg l i m i t  brposed on transportation and storage by Air Force Technical Order 



The principal nazard remaining is that of  being i n  the path and 

breathing plutonium i n  the resulting cloud. There would be a local area 

which would require decontamination. 

H, Personnel Selection and Traiping 

A U  personnel aseociatedwith t h i s  t e s t  operation have been 

carefully selected and properly trained. 



IV. TEST SYSTEMS ESCRDTION 

1. The following descripticm of the aircraf t  systems e~qphwizes 

features which have nuclear safety implications. The description is equally 

applicable t o  any 38-52 ~es t f ieh ic le  cmbination. Refer t o  W/NWSSG 59-4 

''Preoperational Safety Report of the B-52 ~l ip-1n/~~-15,  28, 36 and 29 

Weapon Systems," dated 5 February 1960, if  more comprehensive detailed 

aircraf t  information relating t o  nuclear safety is desired. The referenced' 

document presents a complete description of Production Model B-52 Aircraft. 

2. The B-52 Aircraft is a long-range,, strategic baPnber parered by 

eight engines and manned for  these t e s t  mUsions by a c m  of seven: (1) a 

pilot; (2) a co-pilot; (3) a navigator; (4) a radar-mvigatorj (5) a 

weaponeer (located a t  the EUO statian); (6) a radar maintenance technician; 

and (7) a CME operator. The B-52 w i l l  carry s Test Vehicle in the forward 

bcarib bay and a telemetry package in the aft bonib bay an certain missions. 

There will be only one Test Vehicle on board the aircraf t  fo r  each t e s t  : 

, mission sortie. Either B-52B (number 52-013) or B-52D (number 56-620) 
I ( - '  - be used for  these tests.  The special weapons equipment W t a l l e d  in 

-0th aircraf t  is described in  the following paragraphs. The pl'lmary 

differences between the B-52B and B-52D are in the airframe configuration and 

aircraf t  parer distribution systems. 

3. Suspension and Release System 

a. Clip-In Suspension System 



N. mSP S Y S ~  lEscRnTI09Y 

The clip-in system for B-52 discraft consists of & WU-6/A 

Clip-In Rack, which is attached a t  strong points within the bcdb bay; a cllp-Fn 

assembly ccanposed of an M H U - ~ ~ / C  support; an adapter se t  attached t o  and stored 

with the Test Vehiclie; and cables, Win@;, and switches needed t o  control and 

monitor certain elements and flmctians. A l l  release cables are enclosed in 

metal tubing t o  preclude inadvertent actuation of releaae devices. 

(1) MAU-6/~ Clip-In Rack 

The WU-~/A C l ip -a  Rack is installed i n  the bCppb bay 

of the B-52 t o  prwide structural support for  the clip-in assemblies. !Fhe 

rack is bolted t o  four et- points within the bcrmb bay, and provider, four 

pockets t o  receive hodks which- project upward from the clip-in .ass&blies. 

Each pocket contains a cam t o  retain the hook &ring and af'ter loadSng 

operatiws, and a locking pin which extends thraugh a hole i n  the hook. 

The cams are spring loaded t o  engage the hooks but can be latched i n  a 

retracted positiun during mil- opratians.  The locking pins axe spring 

loaded into the lock position but can be latched i n  a retracted position 

during weapon loading and unloading. A mchanical linkage mounted an the 

aircraft structure is connected t o  the alrcraf't in-flight locking system. 

This mechanical 1- mates with a pusher arm on the MAU-6/A which aperates 

the release lock system on the clip-in assembly. The linkage transmits 

locking and unlocking m v a e n t e  t o  the release locking elements of the 

clip-in assembly. The racks w f f l  retain the clip-in assembly, even under 
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loads which would cause major structural failure of the carr ier  a i rcraf t .  

The clip-in assembly cap be retained by either tbe lock p W  or  the c m  

alone, without clesistance from the other. 

(2) M H U - ~ ~ / C  Support 

The M H U - ~ ~ / C  is the basic support wit fo r  a l l  clip-in 

assemblies. The support unit includes the four suspension hooks with lock.ing 

holes which mate with the MAU-6/~. The M I N - ~ ~ / C  has rnameraus m t i n g  provisions 

for  the attachment of the adapter sets  required for specific Test Vehicles. 

(3) Clip-In AssembQ 

The clip-in assembly needed t o  carry the Test Vehicles 

consist of an M B U - ~ ~ / C  support and an adapter set ,  the MHU-=/c f o r  the 

39/Test Vehicle and the MEIU-22/c for  the 36 /~es t  Vehicle. The adapter sets  
, , 

attach t o  the M H U - ~ ~ / C  and contain a pullout beam,. s fore and aft band, 

two support trusses, a sway brace, a torque tube, four t russ  retainers, and 

e lec t r ica l  components and wirbg. 

(a) The pullout beam contains mechanicdL pullout 
- cableswhichare at tachedtopul lout  cable supports, andabornb releaee 

indicator switch, For the 36/Test Vehicle, a s t a t i c  line deploy system 

wil l  be attached t o  the clip-in assembly t o  deploy the retanlatian system a t  

release. 

(b) The fore and aFt; bands which support the unit  

are made of high-strength stainless s teel ,  The bands consist of right and 

lef t  side band assemblies, band tensionhe; installatiooa, a forward and 
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aft i n t e g ~ a l  mechaEical lock, and an explosi~e relase unit.. 

1. The bands are attached t o  the MHU-13/~ - 
support by two ver t i ca l  side truss=s and a horizontal sway brace. The band 

tensions necessary t o  re ta in  each weapon have been detemined. by a ser ies  of 

specific tests and have been verif ied by over-all s t a t i c  tests of clip-3a 

assemblies. The right and l e f t  side band assemblies, both fore a d  aft, have 

saw-t;ooth shqped f i t t i ngs  which are interlocked and restrainsd on a common 

stud by nuts and naechanical locks. To release the weapon, explosive 

cartridges are f i r ed  t o  fracture the nuts and alLw the  banda t o  aepara-te. 

The mechanical lock assemblies are actuated by cables. The lock cables 

connect t o  cranks on a torqde tube mounted on the MHW-l3/c. 

2. An explosive uni t  junction box is mounted - 
on the W-13/~. A microswitch in the box is mqchanically linked t o  a crank 

on the torque tube. The actions of the torque tube, lock cables, snd micro- 

switch are interlocked by t h e i r  method of cozmectlon, so  that the mlcroswitch 

iiiterrupts the e lec t r i ca l  c i rcui ts  t o  the explosive cartridges unless the 

locks are unlocked. However, if one or  both explosive c a r t r i d p s  f i r e  while 

the locks are locked, t k  re1sae.e unit w i l l  fa'J.1-safe; the beads w i l l  not 

separate; and the loske canrnt 56 disagaged. Thrs cartridges have a 

guaranteed no-f i r e  sons Ysivity of 2-amperes f o r  5 minutes. 

(c) A microswi%ch instal led on the cl ip-in rack 

assembly will connect a signal. t o  the aircrafi. iillstrwnent.ation. This switch 

is mechanicslLy held in the u c t u a t e d  position before release by the Test Vehicle 

case. 



The B-52 A i r c r a f t  bmb release systems are identified as: 

(1) Normsl; (2) Emergency; (3) Salvo (~e t t i son)  ; and (4) Special Weapons 

Emergency Separation System (SWEBS) '(installed i n  aircraf't #620 only). The 

SWSS w i l l  be disabled for  t h i s  series of nuclear t e s t s  by placing the SWESS 
-.-.. --4--* ?, 

controls t o e i t h e r  the OFF or SAFE position, safetied and sealed as applicable. 

Each of these release systems when actuated, releases %st Vehicles by apply- 

iw au electr ical  signal through a switch on the Special Weapons Lock System , 

t o  e q l w i v e  cartridges on the clip-in assembly. None of these aptems KLll 

release a Test Vehicle unless the Special Weapons Manual Lock is unlocked. 
-r*.*.. -n-- .?,w. lPll *. -. b,  ' 

The release systems, applicable t o  th i s  series of nuclear t e s t  missicm, are 

described i n  the follcwing paragraphs. None of the release circuits are 

affected by the special aircraft i n s t m n t a t i o n  e q u i m n t  W t U d  for 

tdese t e s t .  drops. 
. . 
.. , . (1) Normal Release Bystem 

'Phe aonnal b m b , ~ ~ e a s e  .~ system .. " v  provides - the radar- - 
navigator with a metha3 t o  release the %st Vehicles autcunatically, us* 
P -. .---- 
the Bombing ~avigat ional  System (BIB) 0,- manually by using the D-2 Bomb . 
ReLeaee Switch. Operating the Special Weapons Manual Lock Handle unlocks 

the clip-in assembly mechanical lock. The Indicator Lights Switch and the 
; '. 

P m r  &Itch rmrst be ON and the Salvo Control Switch muet be OFF for  ei ther  

automatic or msslual operatian. When thk system is operated automatically, 

an electr ical  signal frcm the BN8 actuates a circuit  which opens the bomb 
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doors and activates the clip-in assembly explosive cartridges. After a 

Tes-t; Vehicle is' released, ah e lec t r i ca l  puLSe from the BNS or  the Iloor Close 

Timer actuates a c i rcui t  which closes the bomb doors. The system is operated 

msnually by us- the Bomb Door M t c h  t o  operate the bomb doors, and using 

the D-2'Bam'b Release Switch, t o  e lect r ical ly  activate the clip-in assembly 

explosive cartridges. 

(2) Salvo Release System llperation 

The Salvo Release System provides the  p i lo t  or  radar- 
L * . . a . * d - n S * W - C  . <VI' , I ,.* 

n=ato~ , ,~ i th , ,~ .  *g@ncy e lec t r i ca l  method of ,- releas - , Fng the Test Vehicle. 

Operation of e i the r  the p i lo t  ' 6  BWB SALVO (JETTISON) or  radar-navigator's 

GALVO COHEROL (JETWSQN) svitch energizes the slavo control relay. When the 

salvo control relay is energized, aircrclft power is simultmeoorsly placed on 

the salvo door open relay, salvo control relay No. 1, and salvo control relay 

No. 2. When the door apen relay is energized, a i r c r a f t  power is applied 

directly t o  the door coatrol W v e  solenoids, opening t h e  bamh bay doors. 

When control relay No. 2 is  energized, power is  applied through a circuit ,  

normally interrupted by the bcsnb bay door salvo safety switches, t o  the 

salvo release relay. The release relay directs  a i r c r a f t  power t o  the clip-in 

assembly explosive cartridges. The ent i re  Salvo Release System remains 

energized u n t i l  the bomb bay doors are manuaUy closed. The -. Noma1 +Be&ase 

Bysfan -*..--. is renaered A . . . ,, inoperative during Salvo Releaee System operation. - - 

(3) Emergency Release System Operation 

An emergency electroaechanical  method of releasing 

the Test Vehicle is provided through operation of a FORWARD SFSCIAL WEAPON 
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MAMUAL RETZASE handle located a t  the radar-navigator's station. Before t h i s  

handle can be pulled, the SPECIAL WJWONS MANUAL LOCK handle m ~ t  f i r a t  be 

pulled t o  disengage the Interlock. Pulling the forward release handle 

approximately 9 inches w i l l  unlatch the bomb bey doors. (The Rear Specid- 

Weapon Euergency Release handle xill not unlatch the bosnb bay doors, nor 

w i l l  it release the Teet Vehicle i n  the forward bomb bay.) Pulling the 

forward release handle t o  its limit  (amroximately 18 inches) w i l l  close a 

rotary swltch, allowing 6WESS battery power ( i f  the aircraf't has SUE88 

prwisians) or aircraft battery p m r  t o  the clip-in release mechanism t o  

release the Test Vehicle. The Test Vehicle w i l l  fd.1 on the unlatched 

boanb bay door and force it t o  open. 

(4) Special Weapons Emergency Separation 

Byatem (SWM)  

The SWES8 system wiY be dieabled f o r  the t e s t  

missions. Significant ccrnponents remaining In the system include: 

(a) + -88. C o n t r a 1  83fCtih 

A tvo-position switch d t h  AZrPO and OFF pogitions 

located by the bcmdb bay. In the OFF position the switch controls pover t o  the 

Pn?ss-tO-test circuits of tihe pllot 's and radarnavSgatarrs 6WESS Armred Lights, 

and also disables SWESS release functions. m i s  .switch wi l l  be placed in the 

OET positton, then safetied and eealed. 

(b) SUESS Battery 

The SWESS battery is a nickel-cadmium battery 

which provides the voltage necessary t o  effect an emergency release using the 

Special Weapon Manual Release handles. 



4. Special Weapons Lock System 

The weapon locking system includes the Special Weapons Manual 

Lock handle, a lever on the MAU-6/~ Clip-In Rack, and the. clip-in assembly 

weapon locking system which consists of an arranganer;t; of? pulleys, brackets, 

cables, cranks, rnieroswitches, and a lock valve. Operating the special 

Weapons Manual Lock handle unlocks or locks the release mechanism for  the 

Test Vehicles. Pulling the handle operates the Clip-In AsseDib1.y Locking 

System t o  place the lock valve i n  the unlocked position and t o  close the Bomb 

Release Mechanical Lock (BRML) microswitch. Irr this condition, the B m  

microswitch permits an electr ical  release signal t o  reach the explosive 

cartridges and also causes an unlocked indication t o  Bppear fi the cockpit. 

Releasing the Special Weapona ~ u a l . ' L o c k  handle + e t ~ ~ &  the spring-loaded 
. . 

lock valve t o  the locked position snd opens the BRML microswitch. In thie  

condition, the BRML microswitch prevents an electr ical  release signal from 

reaching the explosive cartridges, and a loclre3 indiqation appears in the 

cockpit. The cockpit inaication of the locked or unlocked cmdi t im of the . 
assembly locking device is displayed on a panel at the radar-naivigator's 

station. The C-3 type 'indicators show LOCK if the c l j p i n  asseBlbly is 

locked and UNLOCKED if the assembly is unlocked. Black and white stripes 

are shown on the C-3 type indicators i f  the assedbly is not frffly locked, 

ful ly  unlocked, o r  the pwer is removed. 

5 .  T-249 f n f l i m t  Control and Monitor 



The T-249 Inflight Control and Monitor contains an Option 

Selector Switch having the positions SAEX, BID, and AIR, an OM/OFF Paver 

Switch, a red Warning Light, a Mm Control, and a selector switch locking 

device. For t h i s  ser ies  of nuclear tes ts ,  the T-2b9 w i l l  not be used to 

control or  monitor any Test Vehicles. Instead, the T-249 w i l l  be uti1iz;ed 

to  provide release power t o  the companion instrument package t o  be dropped 

with the 39/Test Vehicle. In the E-g2~ and D Aircraft, used i n  these tes ts ,  

the T-249 is located a t  the weaponeer's s ta t ion and it controls the rear bomb 

bay only. 

a. Power Switch 

The OFF position removes both release and monitoring 

power from the rear bomb bay. 

b. Option Selector Switch 

In e i ther  the GNEJD or  AIR positions, pow= is applied 

t o  actuate a release solenoid in the rear bomb bay. 

c. Warnhg Light 

The Warning Light serves t o  indicate a malfunction. 



The Dim Control does not affect the Warning Light, but it 

does ccmtrol the 11-249 panel illuminatiat. This feature we6 aircrajrt p m r  

and w i l l  function with the power evltch ON or"0FF. 

e. Locking Device 

A mechanical' obstruction'mounted on the panel must be 

removed before the Option Selector Switch can be moved f im the SAF!E position. 
. - .  

The device is red and beam a R4NGER label. It is held in place by a pin 

through the knob of the ~ p t ~ a n  Selector &itch and h e  prwisioae fdr safety 

w i r i n g  and sealing. 

6. DCU-94 Inf'light Control and Monitor 

The DCU-9A controls and maultors the forward b d  bw. The 
. . 

forward b&b bar w i l l  be &id for a l l  ~ e 6 t ' ~ e h i c l e i .  The ~ c i r - 9 / ~  contains 

a Ratary Selector Switch havlng' the posit ions SAFE, GND, ' AIR and OFF, a 

Control Arm having the posi,tions OS and SGA, a red Warning Light, a Test 

Switch, a Dim Control, and a Holdlng Relay. The' DCU-9/A is  located at the 

navigator'e etation in the production aircrajrt. I n  the 8-528 a d  D aircraf't 

used in these tests,  the EU-~/A is located a t  the.weaponeerts station 

(EWOts station) because of t e s t  mission requirements. The DCU-9/~ and its 

associated circui ts  are not affected by the special instnunentation installed 
: 

in  the a i rcraf t  for  these t ea t  drops. 

a. Rotary Selector Switch 

In the O[EF p&itfon, a i rcraf t  power is not available t o  



h e  Test Vehicle circuil;s. In the SAFE position, Test Vehicle safing power 

is applied. I n  e i ther  the GND or AIR ~ o s i t i o u s ,  preaming parer is applied 

t o  the Test Vehicle,. ' 

b. Control A n )  -- 
The Control Am has 06 and SGA positions. When the  Control 

Arm i s  in the OS positon, the Rotary Selector Switch can be operated from 

OFF t o  SAFE and back t o  OFF, bu% car~lot  be rotated beyond the SAFE position. 

Wner! tile Control Arm i s  i n  t-he SGA position, the Rotary &lector Switch can 

be operated from SAFE: t o  GND or  A I R  a ~ d  back t o  EW'JZ, but cannot be returned 

t o  the OFlF position. 

c. Warning Light 

The Warning Light serves t o  indicate a malfunction and ccnnes 

on at  any t ime? the  Test Vehicle configuration does not agree with the  con- 

figuration indicated on the Rotary Selector Switch. The l i gh t  a lso  comes 

on as a press-to-test indication that the pullcntt cables are  properly 

connected and tha t  AMAC c i rcu i t s  (and the uni t  c i rcu i t s )  have proper 

continuity. 

d. Test Switch 

!Fhe Test Switch is used t o  verify t ha t  the Warning Light 

bUrFJ i s  not faulty.  The Rotary Selector Switch must be i n  e i t he r  the  SAFE, 

GND, or  AIR position f o r  the Test Switch c i rcu i t  t o  operate. 

e .  Dim Control 

The Dim Control does not affect  the Wamxhg Light, but it 

does control the  DCU-9/~ panel illumination. This feature uses a i r c r a f t  
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puwer and w i l l  'fnnction mgakdless of Rotary Selector Switch positi&. 

Holding Relay 
I 

The DCU-g/A contains a Holding Relay which ineures tdt 

Test Vehicle safing and monitoring power remains available even if  the 

Rotary Selector Sxitch is returned from CCND or  AIR t o  OFF f a s t e r  than the 

Test Vehicle safing cycle can be completed. 

7. DCU-~~/A Weapon Preanning Control (Readiness &itches) 

This control, located a t  the pi lot  '8 station, i e  a group of 

four toggle M t c h e a  covered by a transparent cwer ,  Thelre switches provide 

the ccrmntanaer w1th.a Mans t o  permit o r  t o  prevent !Fest Vehicle 

preannlng. When i n  the SAFE $b'sition, khese switches prevent this DCU-9/A 

fm making any f'uzlng option eelectloh other than W, and w i l l  override 

the DCU-9/A t o  $lace the Test Vehtcle hizing option cc&onent i n  the 9AFBI 

p08ition. When in the READY poeition, theee swltchee permit the DCU-9/~ 

t o  provide a QND or A I R  preaming efgna2. Af'ter the Test Vehicle has been 

prearmed by operation of the Readineaa Switch t o  the READY position and the 

DCU-9/A t o  the GND or  A I R  poeition, the return of e i ther  the  Rea&iness 

Switch t o  Che SAFE poeition ox the D ~ u - ~ / A  t o  the  SAFE poeition WILL c8Ue 

the Test Vehicle fuzing cmponeht t o  reset t o  its SAFE position. W e e  

switchee require tha% %wo aircrew members perform indep6n8errt functions 

t o  provide ' the- %st vehicle wi th  the ow. . , jiw required:' f o r  prearming. . . 

The cover may be safetied and sealed closed if the switehes .em? in" the0  



8AFEC position. The mmngement precludes inadvertent operation of the 

ewitches froan the 8AFg t o  the puaition. Closing the cover rlU place 

the switches i n  the SAFE position. \ 

a, Eigh Speed Cameras 

The high speed camerae are programmed and designed t o  

record photographs of the detonation, The photographs w i l l  be used with 

other data t o  determine yields, The eameras w i l l  be aontrolled by a the 

rsequenclng system which wlll be activated at  mlease by a microswltcb or  a 

W o u t  wire on the clip-in assembly. me microswitch l a  mechan+mUy held 

in the unactuated position before release by the Test Vehicle c u e .  The 

electr ical  circuits f o r  the microawitch assembly are separate and not 

~~cted t o  any special weapon equipment. Etpecial w i r i n g  was installed 

t o  6upgl-y power and t l m i ~ g  puleee t o  the cemera8. The "run" p m r  f o r  the 

cameras i s  taken' frcan the right hand AC bue an8 is f'uzsd at the bus takeoff 

point. 

b. Bharq Metere 

The 7lhRng Metere (2) are designed t o  recorll the magnitude 

of detonation. The meters are activated a t  release in  the aame mtmner as 

cutlined fo r  the camera6 I n  paragraph 8.a. The Bhsng Meter power taken 

fm the AC and #: bus in the t a i l  gunners compartment. The gamr is taken 

Fram the bus through f'uze~. 
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c. Telemetry Transmitters and Recef vers  (RF) 

This equipment is desf gned t o  record accurate r e l a t i v e  

posi t ions of the  Test  Vehicle and the  drop a i r c r a f t .  The antennas a r e  

located i n  t h e  forward wheel well area, and a f t  of the  bomb bay. Telemetry 

t ransmi t te rs  and receivers  get voltage through fuzes off the  AC and M: bus 

at the  ECM operator 's position. 

28 Instrumented Package 

A s  an addi t ional  diagnostic tool ,  a ltcompanion packagen 

w i l l  be employed i n  t h e  f r ee - fa l l  drop t e s t s  of the  39 Test Vehicle. This 

package w i l l  be an MK-28 b a l l i s t i c  shape containing gamma measuring devices 

and other  detectors whose output is transmit ted v i a  telemetry l i n k s  to the  

! surface array. This instrumented package w i l l  provide diagnostic data to 

be used i n  the  evaluation of the  nuclear device fallowing t h e  destruct ion 

a t  detonation of the  telemetry gear contained in  the drop Test Vehicle. 

e.  28 Instrumented Package Release Nethod 

The companion package w i l l  be ca r r i ed  i n  t h e  upper 

r i g h t  posi t ion of the  a f t  bomb rack i n  an MI-KJ-l&/C Clip-In Assenhly. 

The Bomb Door Open Cam on the  Time-to-& s h a f t  i n  the  

K system computer K i l l  c lose micro switches a t  approximately re lease  t i m e  

minus 6 seconds. The closing of these switches provides 28 Volts DC t o  a 
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high reeietance relay co i l  in the bomb bay and closes and locka the confacts 

of the relay. 28 Volte DC is  supplied from th i s  relay through contacts of a 

relay energized by the T-249 i n  the AIR or  GND position t o  s t a r t  the MC-955 

timer. Power from the time-to-go relay through the door interlock switch i s  

required t o  s t a r t  the Timer and must be available a t  the closure of the Timer * 

or the package w i l l  not be relewed. The pmer t o  actuate the release eolenoid 

for  the 28 package is obtained fram the T-249. To obtain a release of the 

package, four events must happen: Unlock MIIU-1hC rack; select AIR or  GND on 

the T-249; the bomb bay doom must be open; and the Door Open Pulee must be 

received. The release system for  the forward bmb bay used fo r  the Test 

Vehicle has not been modified in any way t o  support the release method for  

the instrumented package. 

The aircraf t  syetem is being modified i n  the follaring 

manner: 

(1) Tbe Door Open Pulse is being obtained from the 

K system. 

(2) A relay and wiring i s  being instslled t o  provide 

t h i s  s i w  in the bomb bay. 

(3) A "TI' cable is being installed between 'the bomb bay 

connector and rack control cable. 

f . Effects on Special Weapons E~uipment 

The special weapons equipment ( DCU-~/A, = ~ 4 7 / A ,  
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release systems, special  wagon l w k  system) w i U  not be: specially modi-llied . . .  
i n  any way t o  support t k e  53s+,-mmem+uati0~ 0~5iimd &we, except as diecussed 

in paragraph 7,a. The aircraft special instnunentation doe8 ,n&..in 8 3 ~ ~  WW 

t i e  in to  the fuzing and f i r ing  o r  release system of the a i rc ra f t .  Should ,= 

e lec t r ica l  fault occur in the special instrumentation, the f izes  w i l l  blow 

and the ref ore , , w i l l  not interfere with weapon monitoring. 

9. Clip-In Asaembly an6 Aimraft Test Ecluipment 

The sireraft bomb monitor and control circuits ,  the m h w e  

circuits ,  and the clip-in assembly c i rqul ts  will be tes ted pr ior  t o  each . 

t e s t  mSeaion, using standard 28 vol t  testera.  The tes ter8 t o  be used are  : 

. . 
. :: . a. 52876 SuPaseembly Tester. . . 

; . Thg qubaesemQly t e s t e r  i s  .use$.. during ,*be, prnmting: . . , : 

checkout of .e,ach c l i p ~ i n  assembly. - .  ,. : . . .  . . . .  . .  . . . .  . .  . . . . . 

b. FT2875 Aircraft Tester . 

. The aircraft tester is used during the pre-loading 

checkout of the a i rcraf t  wrlfrfpg. !RI~ t e e t e r  checks the. release control, 

the lock- system control and t h e i r  respective indicating c i rcui ts .  

c. AN/GWM-~A F l i m t  Circuit Tester 

!Che, Flight C i z ~ i t .  Test@r i s  used during the pre- 

loading cheakout of the aircraft t o  check continuity of the  control and 

monitor c i rcui ts ,  



d. Special AMAC Tester 

A special AMAC t e e t e r  will be used dur;lng pn-loading 

checkout of the aircraft t o  check operation of the control and monitor 

circuits .  

B. Freefall Test Vehicle i (~igum, 1) 

The 39 /~es t  Vehicle will be a freefall t e s t  shape u t l l i z h g  the 

MK-39 bal l i s t ic  case. Nominal weight w i J l  be 7,000 pouzlds. 
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18. Special Support Equipment 

a. Test Vehicle Inatrumentation 

(1) To ass i s t  in  the diagnosis of both nuclear and 

e lectr ical  system behavior, several c r i t i c a l  event8 are  being telemetered 

I in each of the teats. This telemetry f a  dLvided into two p u p s ,  FM/FM, 

and HRT. The F'M/l% (double frequency modulation) system ie wed t o  provide 

data on the functional behavior of the fuzing system and samples both low 

i voltage (28 PDC) and high voltage (2,500 VDC) events. The HRT (high 

resolution telemetry) system i s  used t o  provide data on the functional behavior 

of the nuclear system. The .&/FM and HRT systems are isolated from the fuzing 

and f i r i ng  systems to  insure that  voltages f r o m  the TM sys*ms are not impressed 

on the T e ~ t  Vehicle circults. 

, . (2) In addition, each drop vehicle w i l l .  contain one 

or more RF beacons and 33SE transmitters t o  a s s i s t  i n  tracking by surface 

htruarsntat ion and coordinate other functions in the a i rc ra f t  array. The 

beacon used as a tracking a id  i s  a 100 watt peak parer ( l e s s  than 1 watt 

average power) transmitter with a frequency of 2,700 - 2,900 megacycles. The 
I 

! PIE (distance measuring equipment) transmitters produce 10 wattst outpvt a t  
I 

I 
226.7 and 256.2 megacycles. The J?M/FM system produces 10 watts a t  216.5 and 

i 
! 221.5 megacycles. These system wi l l  be on the a i r  a t  approximately release 
I 

time mhus 10 minutes. i 
I (3) The FH/EM package voltages are isolated from 
I 

! 
the Test Vehicle e lec t r ica l  system points being measured by 24 kilohm 

resietors in the weapon junction box and an BC isolation network within 



the !IT4 package. The HKP package emits 20 watts at a frequency of 4,000 

megacycles and is on the a i r  a t  agproximate]y release t-. nJslu8:.10 minutes. The 

voltages within the HRT package are isolated from the t e s t  Wits electrical 

system poiats being monitored by resistor-capacitor-diode networks which Insure 

that no voltage can be cuupled into the Test Vehicle ..ele.efir.&c@l. system* : 

(4) An analysis of the effects of the radiated energy 

f roan th is  telemetry equipment on sll current sensitive devices in the drop 

units has been conducted. A t e s t  t o  evaluate th is  condition haa been 

conducted. No d u f  iculties were encountered. 

(5) During all checkouts of the TM gear, while it is 

~ t ~ d  In  the t e s t  vehicle, a monitor device w i l l  be connected t o  the 

t e s t  vehicle junction box telemetry connector t o  insure that no feedbacks from 

the TM gear are present a t  t h a t  connector. 

b. Special Continuity Testex 

This tester, powered by 8 1.5 volt battery and current 

limited t o  5.5 milliamperes, fa used t o  check the contiauity circuit  In the 

fuze and the warhead individually. Special adapter cables w i l l  be used so that 

the t ee t  se t  may be connected t o  the fuze or warhead at the connectors used '' 

for  'installing the G r a d  Wing Key, 

C. Bequence of Operation (F- 

1. Before relewe, t h s - ~ ~ - k 7 / A  i s  placed in the N W Z  position 

and the EU-S)/A Selector Switch is placed in the position. This action 

operates the MC-1288 &ady/safe Switch t o  the READY goaltion. 
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19. Special Support Equipment 

a. Radioactive Tracer Plugs 

Radioactive I?.acers w i l l  be installed on the outside 

periphery of the Test Vehicle cases immediately before a i rc raf t  t ax i  for  

takeoff. The AEC w i l l  have the responsibility of handling and jnstalJ-hg 

the plugs. The plugs aid i n  atmospheric sampling following the Test Vehicle 

detonation. The plugs are radioactive and requim special hasdling. 

b. Test Vehicle Instnunentation 

(1) To ass i s t  In the diagnosis of both nuclear and 

e lec t r ica l  syatem behavior, several c r i t i c a l  events are be- telemetered 

in each of the tes t s .  This telemetry is divided into two groups, FM/m, 
and HRT. The FM/FM (double frequency modulation) system is used t o  

prcnrlde data on the functional behavior of the fuzing sytem and samples 

both low voltage (28 VDC) and high voltage (2,500 VDC) events. The HRT 

(high resolution telemetry) system is used t o  prwide data on the 

f'unctional behavior of the nuclear system. The EM/FM and HRT systems 

are isolated f r o m  the fltzing and f i r ing  systems t o  lnsum tha t  voltages 

from the TM system are not impressed on the t e s t  device circui ts .  

(2) In addition, each drop aircraff; w i l l  contain 

o m  or more RF beacons and DME transmitters t o  m s i s t  Fn tracking by 

surface instrum@ntaticm snd coordinate other Arnctiona in the aircraft 

array. The beacon used as a tracking aid is a 100 mtt peak parer 

(less than 1 watt average power) 
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transmitter with a frequency of 2,700 - 2,  goo megacycles. The DMg (distance 

measuring equipment) transmitters produca 10 watts output a t  226.7 and 

256.2 megacycles. The FM/F'M syetem prorluces 10 watts a t  2~6.5  and 221.5 

megacycles. These Systems w i l l  be on the a i r  a t  approxhtmtely releaae 

time m i n u s  10 minutes. 

(3) The FPI/FM package voltages are isolated from the 

Test Vehio'Je electrical system points being measured by 1 kilohm resistors 

in the weapon Junction box and an RC isolation network within the TM 

package. The HKT package emits 20 watts a t  a frequency of approximately 

4,000 niegacycles md is on the a i r  a t  approximately release minus 10 minutes. 

The voltages within the IDKC package are isolated frcun the t e s t  device 

electricaJ. system points being monitored by resistor-capacitor-diode 

networks which insure that no voltage can be coupled into the t e s t  device 

electrical system. 

(4) A n  snalysis of the effects of the radiated 

energy from thie telemetry equipment on a l l  current sensitive devices in 

the drop units has been conducted an8 no areas of' coxem have been 

detected. A test t o  evaluate th is  condition has been conducted. No 

difficultlee were encountered. 

(5) Euring a l l  checlsaute of the telemetry gear, 

while it is installed in the teat  vehlcle, a monitor device w i l l  be 

connected t o  the test device junction box telemetry connector t o  insure 

that no feedback6 from the teltimtry gear are present a t  that connector. 
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c. Special Continuity Tester 

This teeter,  powered by a 1.5 volt  bat tery  and 

current-limited t o  5.5 milliamperes, is used t o  check the continuity 

c i rcui t  in the f ize  and the warhead Individually. Special adapter cables 

w i l l  be wed  so t h a t  the t e s t  s e t  may be connected t o  the fuze or  warhead 

a t  the connectors used f o r  ins ta l l ing the Ground Safing Key. 

E. Sequence of Operations - 36 Test Vehicle ( ~ i g u r e  4) 

1. Ground Safing Key i s  instal led and pullout rod locking 

pins are removed immediately before takeoff. 

2. Test Vehicle is monitored through the DCU-9/A u n t i l  

ARM point i s  reached In  f l ight .  

3. The MC-1026 Ready/safe Switch i s  op ra t ed  t o  BEADY by 

enabling the c i rcui t  through the  XU-47~ Readiness Switch and selecting 

A I R  or GMD on the DCU-9/A AMAC. Operation of the MC-1026 t o  READY closes 

the c i rcui ts  from the MC-845 t o  the K-640.~ and frcan the MC-6b.A t o  the 

fuzing cmponent s , 

4. A t  release, the parachute is s ta t ic- l ine  deployed and a 

voltage pulse from the E-845 Pulse Generator i n i t i a t e s  the MC-640A 

Thermal Battery and the MC-543 Safe Separation Timer. 



V .  CONCEPT OF OPERATIONS 

A .  Mission 

This opera t ion  c o n s i s t s  of developmental t e s t s  of 

c e r t a i n  new warheads and devices  which have been mounted i n  

b a l l i s t i c  cases  s u i t a b l e  f o r  a i r d r o p .  Data c o l l e c t i o n  by 

a i rborne  d i a g n o s t i c s ,  sampler a i r c r a f t  and s u r f a c e  instrumenta-  

t i o n  is t h e  prime purpose of these  drops. The code name f o r  

t h i s  opera t ion  is DOMINIC, 

B. Tes t  Missions and Vehicles 

A s  of  20 February 1962, 20 overwater a i r d r o p s  a r e  

scheduled f o r  t h i s  opera t ion ;  however, t h i s  list may be l a t e r  

augmented by a d d i t i o n a l  t e s t s .  Two types of b a l l i s t i c  c a s e s ,  

t b e  MK-36 and MK-39, w i l l  be used. The 36 Tes t  Vehicles  

w i l l  be dropped with parachute r e t a r d a t i o n ;  t h e  39 Tes t  

Vehicles w i l l  be dropped f r e e - f a l l  with a  MK-28 instrumenta- 

t i o n  shape as companion. A l l  devices w i l l  be detonated above 

t h e  su r face .  The fol lowing is t h e  approximate schedule of 

drops and t h e  devices  t o  be t e s t e d :  

DOMINIC S c m m  
TEST 
VEHICLE PRSDIC'PED MWMJM 

CMlElPAME SHAPE YIELD YIELD M A x l P T  - Dm! 

4 Apr f l /  L\ 23 
6 npr 16 



TEST 
V. CONCEKT OF OPERATIONS 

QEVICE - cm NAME 

MESILLA 

mso 

YUKON 

ARKANSAS 

ENCINO 

ROSEBUD 

TRUGXEE 

TANANA 

NAMBE 

mrr 

MUSKEGON 

mow1 

SUNSET 

BIGHORN 

CALAVERAS 

r n L E  PREDICTED MiuIMm 
SHAPE YIELD YIE3,D M A X l F T  DATE - 

16 Apr  k 7 ~  7 '/ 
18 Apr  &&$ 2 

20 Apr  7 7 i,a')/t.,l 

23 A p r  19- hflL/ 

1 May k F / L f d , ~  

~ i i i t a r ~  assistance in  device rnovernent/operations w i l l  be 

provided the AEC and w i l l  include cargo aircraft transportation, 

off-loading of cargo aircraft and surface transport t o  the 

storage area, instal lat ion of c l ip- in in  the storage area, and 

device loading aboard B-52 Aircraft. 
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C .  Mission A i r c r a f t  

A 8-52 A i r c r a f t  w i l l  be used t o  release t h e  device .  

I n  a d d i t i o n  t o  t h e  B-52, t h e r e  w i l l  be two (2-130 A i r c r a f t ,  two 

C-54 , A i r c r a f t ,  and one RC-121 A i r c r a f t .  The C-130s and C-54s 

w i l l  be used f o r  d i a g n o s t i c  and medical experiments .  The C-1,21 

w i l l  be A l t e r n a t e  Contro l  Center  f o r  t h e  A i r  Opera t ion  Center  

(AOC) a t  Christmas I s l and .  T h e . d i s t a n c e  from Ground Zero of 

t h e s e  a r r a y s  w i l l  vary from s h o t  t o  s h o t .  The o r b i t s  of t h e  

suppor t  a i r c r a f t  are o r i e n t e d  wi th  r e s p e c t  t o  t h e  d i r e c t i o n  of 

t h e  bomb run.  The d i r e c t i n g  of  t h e  bomb run is determined by 

s u r f a c e  ins t rumenta t ion  requirements  and t h e  d i r e c t i o n  of t h e  

wind i n  t h e  t a r g e t  a r e a .  

D. T e s t  Area and Target  (Figure 7) 

The t a r g e t  w i l l  be l o c a t e d  wi th in  a rectangu1a.r a r e a  

which w i l l  be des igna ted  a s  a . d a n g e r  area. Th i s  area w i l l  

be approximately 600 NM by 800 NM and w i l l  encompass Christmas 

I s l a n d .  The boundaries a r e  149' 20' West, 162' 40' vest, 

and 06O 50'  North, 03O 10' South. The t a r g e t  w i l l  be a moored 

s t r u c t u r e  which w i l l  have a r a d a r  beacon, m u l t i p l e  pass ive  

radar r e f l e c t o r s  and an  a r r a y  of  l i g h t s  as aids t o  p o s i t i v e  

i d e n t i f i c a t i o n .  

E. B-52 Mission P r o , f i l e  (Figure 7) 

1. The B-52 drop a i r c r a f t  w i l l  t a k e  o f f  from Barbers 

,/' P o i n t  Naval A i r  S t a t i o n .  Takeoff ,wi l l  be a compliehed i n  t h e  F ~l kkn, c/,&A~;& @ot~d,  , b S  pn'H- +* 
d i r e c t i o n  of t h e  sea whenever poss ib le .  O v e r f l i g h t  of heav i ly  
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populated - areas(csek;dittg--i 11 be avoided 
-- -- . ' CmmbouTfid  enrou te  f l i g h t  a l t i t u d e s  w i l l  be 

blocked. a-JZ w i l l %  u n d i r  t h e  s n r v e v  

2. Upon a r r i v a l  i n  t h e  t a r g e t  a r e a  and a f t e r  o b t a i n i n g  

I c l e a r a n c e  .from t h e  primary A i r  Opera t ions  Cen te r ,  t h e  B-52 w i l l  
1 
I . . I e s t a b l i s h  t iming p a t t e r n s  of 16 minutes d u r a t i o n  over  t h e  

t a r g e t .  A minimum o f  f o u r  p a t t e r n s  w i l l  normally be performed. 

. . The r a c e t r a c k  p a t t e r n  w i l l  be o r i e n t e d  i n  a  d i r e c t i o n  away from 

Christmas I s l a n d .  

1 3. The f i f t h  o r b i t  w i l l  normally be t h e  a c t u a l  bomb 
, .  run .  / However, a d d i t i o n a l  wind and t iming  r u n s  will be made a t  

t h e  d i s c r e t i o n  of t h e  a i r c r e w  o r  t h e  A i r  Opera t ions  Center .  

A l l  p o s t  release escape  maneuvers performed by t h e  B-52 w i l l  be 

i n  a d i r e c t i o n  away from Christmas I s l a n d .  

F. B-52 Mission Cont ro l  

I 
I Enroute c o n t r o l  is as fo l lows :  

I 1. Takeoff and l and ing  c o n t r o l  w i l l  be e x e r c i s e d  

from t h e  c o n t r o l  tower a t  Barbers  P o i n t  NAS. %-HWd-. 
/ -, ----<.- .. 7 

-~--f. M fiIe 
I 

I keoff  and l and ing  in fo rmat ion  t o  
1 

I t h e  JT8.4 Command P o s t  l o c a t e d  a t  Hickam AFB. : , 1 - --. 
. .  
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2. Following t a k e o f f ,  t h e  a i r c r a f t  w i l l  proceed t o  

the o p e r a t i o n a l  area under Federa l  Avia t ion  Agency (FM) 

c o n t r o l .  of t h w  

--- - - -__ __- I.-..---.-- .,. 
b t ,  o r  razar" A l l  a i r  t r a f f i c  

on t h e  r o u t e  w i l l  be blocked whi le  t h  B-52 is enrou te .  q- ; f l % i s  
3.  el^^^^^ danger zone boundary, 

c o n t r o l  passes  to t h e  JTG8.4 approach c o n t r o l  who v e c t o r s  t h e  
u ~ P  7 4 4 2 ~ 7  f i f r v  d m  N # / ! &  x W t r  3 

a i r c r a f t  t o  t h e  area. c o n t r o l  of t h e  B-52 . 

is passed t o  t h e  JTG8.4 AOC. A back-up c o n t r o l  c a p a b i l i t y  w i l l  

be provided i n  t h e  RC-121. P o s i t i v e  i d e n t i f i c a t i o n  of  t h e  

t a r g e t  is a mandatory cond i t ion  f o r  proceeding wi th  t h e  miss ion .  

In  a d d i t i o n  t o  p o s i t i v e  i d e n t i f i c a t i o n  by t h e  aircrew, t h e  AOC 

w i l l  conf i rm p o s i t i v e  a c q u i s i t i o n  through p r e c i s i o n  r a d a r s /  
I 

p l o t t i n g  boards opera ted  by Sandia Corporat ion personnel .  

4.  The a i rc rew must r e c e i v e  a u t h o r i z a t i o n  from t h e  

AOC be fo re  performing t h e  fo l lowing prearming and p re - re lease  

f u n c t i o n s  : 

a. Breaking Prearm Contro l  S e a l s  

I n  no c a s e  w i l l  t h e s e  o p e r a t i o n s b e  performed 

be fo re  e n t r y  i n t o  t h e  des igna ted  t a r g e t  area and then  only a f t e r  

approval  is rece ived  from t h e  AOC. 
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b. Ac t iva t ion  of Prearming C o n t r o l s  

'x These c o n t r o l s  w i l l  remain i n  t h e  SAFE p o s i t i o n  

u n t i l  t h e  B-52 is i n  t h e  l i v e  bomb run p a t t e r n .  ,'I 

c .  Breaking t h e  S e a l  of t h e  Manual Release Lock 

Th i s  w i l l  be governed by t h e  same c o n d i t i o n s  

a p p l i e d  t o  s e a l s  dn prearm c o n t r o l  except  t h a t  t h e  seal may be 

broken o u t s i d e  t h e  danger zone pre l iminary  t o  j e t t i s o n i n g  t h e  

T e s t  Vehic le  . 
d .  Ac t iva t ion  of  t h e  Manual Release Lock 

Except f o r  j e t t i s o n i n g ,  t h i s  c o n t r o l  w i l l  
,' 9 

remain i n  t h e  LOCKED p o s i t i o n  u n t i l  t h e  B-52 is wm minutesfrom 

bomb release p o i n t  on t h e  l i v e  bomb run.  

G. Mission Abort C r i t e r i a  

Absolute causes  f o r  a b o r t  of t h e  miss ion  w i l l  i nc lude  

but  n o t  be l i m i t e d  t o :  

1. A change i n  t h e  p r e d i c t e d  pa th  of  t h e  nuc lea r  

c loud which would i n d i c a t e  an  unfavorable  d r i f t  d i r e c t i o n .  

2. An a i r c r a f t  o u t  of p o s i t i o n  i n  t h e  test  a r r a y  

such t h a t  it is c l o s e r  t o  Ground Zero than  i ts  minimum s a f e  

s e p a r a t i o n  d i s t a n c e .  

3. The i n v a s i o n o f  t h e  exc lus ion  area by an  uncon t ro l l ed  

a i r c r a f t  or. s u r f a c e  v e s s e l .  

I 4.  Any u n c e r t a i n t y  t h a t  t h e  exc lus ion  area is no t  

clear. 
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5. T e s t  a r r a y  a i r c r a f t  emergencies which prevent  

t h e  d i s a b l e d  a i r c r a f t  from r e t i r i n g  t o  a  s a f e  p o s i t i o n .  

6. Drop a i r c r a f t  malfunct ions  which would prec lude  

a s a f e  d rop  and/or escape .  

H. Nuclear S a f e t y  R e s p o n s i b i l i t i e s  

1. The JTG8.4 w i l l :  

a.  Provide t r a i n e d  loading teams t o  accomplish 

device  handl ing ,  mating and loading.  

b. Provide t r a i n e d  f l i g h t  crews t o  accomplish 

t h e  a i r d r o p  requi rements .  

c.  ' P r o v i d e  s t a n d a r d  and/or approved dev ice  loading 

equipment. 

d .  Insure  t h a t  approved procedures and check 

lists are developed i n  coord ina t ion  wi th  t h e  AEC and used dur ing  

a l l  ground handl ing ,  mating and loading o p e r a t i o n s .  . 

e .  Insure  t h a t  maintenance checks on T e s t  Vehic les  

dur ing  handl ing  and load ing  o p e r a t i o n s ,  performed by DOD 

personnel ,  a r e  superv i sed  by a q u a l i f i e d  commissioned o f f i c e r  

o r  h i s  des igna ted  q u a l i f i e d  r e p r e s e n t a t i v e .  

f .  E s t a b l i s h  procedures which w i l l  i n s u r e  t h a t  

once t h e  T e s t  Vehicle  is loaded on t h e  a i r c r a f t ,  t h e  prearming 

c o n t r o l s  a r e  s a f e t i e d  and s e a l e d  and t h e  r e l e a s e  c o n t r o l s  a r e  

. locked and s e a l e d .  These c o n t r o l s  . include t h e  DCU-9/A I n f l i g h t  

Con t ro l  Monitor,  t h e  DCU-47/A Readiness Switches,  t h e  SWESS 

c o n t r o l s  and t h e  S p e c i a l  Weapons Manual Lock handle.  
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g. Except a s  noted below, procedures w i l l  be 

* es t ab l i shed  t o  i n su re  t h a t  weapon j e t t i s o n  under emergency 

i n f l i g h t  condi t ions  w i l l  be i n  accordance wi th  approved USAF 

pol icy,  i . e . ,  only over open ocean a r e a s  which w i l l  i n su re  a 

minimum 10 NM clearance from the  neares t  sho re l ine .  Nuclear 

devices w i l l  be j e t t i soned  i n  a s a f e  condi t ion  only a f t e r  t he  

J e t t i s o n  a r e a s  have been c l ea red  by radar  and v i s u a l  means t o  

the  maximum exten t  poss ib le .  Nuclear devices  w i l l  never be 

j e t t i soned  over land masses. Aircrews w i l l  be b r i e f ed  and 

w i l l  understand t h a t  i n  case  of an i n f l i g h t  emergency of such 

a na ture  a s  t o  preclude reaching the  open ocean a r e a ,  the  a i r -  

crew, p r i o r  t o  b a i l  out  w i l l  i n su re  t h a t  t h e  device is s a f e  and 

locked i n  t he  a i r c r a f t  and t h a t  t h e  a i r c r a f t  is headed toward 

an i s o l a t e d  a r ea .  Due t o  the  experimental na ture  of t he  

devices being t e s t e d  i t  may be necessary t o  dev ia t e  from USAF 

pol icy with respec t  t o  t he  SAFE conf igura t ion  of t h e  j e t t i soned  

devices.  In t h e  absence of w r i t t e n  procedures f o r  t h e  j e t t i s o n  

of devices  i n  a conf igurat ion o the r  than SAPE, t h e  a i rcrew 

w i l l  con tac t  t h e  Commander JTP8 o r  h i s  des ignated represen ta t ive  

f o r  j e t t i s o n  au thor iza t ion .  

h. Procedures w i l l  be e s t ab l i shed  t o  insure  t h a t  

t h e  a i rcrew understands ' ? In f l i gh t  Manual.Safing Procedures" 

! i n  t h e  event  r e sa f ing  cannot be accomplished by t h e  i n f l i g h t  
I t 

i monitor and con t ro l  system. I n f l i g h t  manual s a f i n g  procedures 
I 

f . w i l l  only be accomplished over a r e a s  approved f o r  j e t t i s o n  of 

unsafe devices .  These procedures w i l l  be developed i n  coordina- 

t i o n  with t he  AEC. 
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i, Insure t h a t  coordinated procedures are i n  

e f f e c t  with t h e  host  base with regard t o  d i s a s t e r  con t ro l .  

Procedures w i l l  be e f f ec t ed  which w i l l  insure  t h a t  d i s a s t e r  

con t ro l  teams and base emergency response agencies  a r e  a l e r t e d  
I 

f o r  a l l  t akeof fs  and landings involving nuclear devices.  
1 

2. Barbers Point  Naval A i r  S ta t ion  w i l l  be \ I 

r esponsible  . f o r  Disas te r  Control support . f o r  each DOMINIC ' 

operation.  The Disas te r  Control Plan w i l l  def ine  a c t i o n s  of 

response agencies i n  t he  event of an accident / incident  Involving 
4 

a nuclear device. 

3, Hickam A i r  Force Base w i l l  be responsible  f o r  

providing Disas te r  Control support f o r  any contingency involving 

nuclear devices aboard a i r c r a f t  landing a t  Hickam AFB. 

I. Securi ty  

1. The USAF two-man pol icy (Buddy System) w i l l  be 

i n  e f f e c t  a t  a l l  t i m e s  when access  t o  t he  nuclear device/ 

nuclear device system is required.  A t  l e a s t  two people, each 

knowledgeable of t he  task t o  be performed and f ami l i a r  with 

per t inen t  s e c u r i t y  d i r e c t i v e s  w i l l  be present  when access  t o  

t he  .nuclear device/nuclear.device system is required,  e t c .  
# 

2. A minimum of two armed guarda w i l l  be present  

any t i m e  t h e  nuclear device is outs ide  t h e  conf ines  bf an 

approved s to rage  a rea .  Access t o  t he  s to rage  a r ea  o r  loaded 
I 
I 

a i r c r a f t  w i l l  be r i g i d l y  r e s t r i c t e d ,  I 

! - I 

3. A minimum of a f i n a l  SECRET clearance w i l l  be ! 

required of each person having access  t o  the  nuclear device/ 

nuclear device system. 
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The following analysis considers those components, features, and 

procedures incorporated i n  the a i rcraf t  and Test Vehicle, which provide 

safety. This section w l l l  consider the entire t ea t  system uperation as 

outlined i n  the t e s t  plan t o  determine whether adequate safety is 

provided for  th i s  t ea t  series as defined i n  the Scope. 

A. Normal Operation 

Assuming no component malfunctions, the f oUwing f'unctions 

1: 
must be accomplished t o  achieve a nuclear detonation during the atorage- 

to-target sequence of the t e s t  system: 

1. . The Ground Safing Key must be inserted. 

2. The pullout rod safing pins must be removed from the 

Bisch Generator Pullout Rode. 

3. D C U - ~ ~ / A  Weapon Preaming Control l~eadiness  switches) 

must be in the READY position. 
1 

4. The XU-9 /~  Selector Switch must be in the A I R  position. 

5 .  The Special Weapons Manual Lock nust be unlocked. 

6. Test Vehicle nust be released near planned release 

at itude . 
B. General Analysis 

1. Throughout the storage-to-target sequence, nuclear 

safety is primarily dependent upon design features and procedures which 
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prevent the X-unit from being charged. Specif ical ly those safe ty  features 

incorporated i n  these Test Vehicles are: 

a. Ground Saf ing Key 

b. Saflng Key Connector Cover (SKCC) 

c.  ~ e a d ~ / ~ a f e  Switch 

d. W e  Separation T h e r  

e. Pullout Rod S a f i n g  Pins 

2, Each of these ccanponents contributes t o  the over-all  

nuclear safe ty  of the system. The f o l l u w i ~ g  analysis considers the 

safety provided by these components and the effect  on nuclear sa fe ty  of 

combining them with other t e s t  system components while progressing throug2r 

the storage-to-target sequence. 

3 * 
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- 

4. A study conducted by Sandia Corporation concludes that  

there is no significant danger of Test Vehicle component operation as a 

result of EMR f ie lds  pmint. This study 

w a s  conducted with the assumption that  alrcraf't l loadings would be 
/- 

, f i  <: : * 2 > 1 _ . ; 
conducted at the approach end of runway 4. , - ,- _-rC p . / . 4  ?. cot-, .t &, ,+g,! ,:..p zj; ,,<d.~:.dr: .,, ,:,.: ,/ J 

, , (!r. \ 
C. Storage-to-Loading Phase 1,. #&,$& 

I . . 

1. Wing t h i s  phase of the operation, the %st  Vehicle will :. 

be par t ia l ly  disassembled, reassembled and subjected t o  confidence checks 

by AEC personnel. The two-man rule xill be enforced durlng these 

operation. After reassembly, the Safing Key Connector Cover (SKCC) i s  

removed and a continuity t e s t  i s  performed on the Arze and the  warhead. 

The SKCC is then reinstalled. The clip-in assembly i s  then ins ta l led by 

DOD personnel and the  unit i s  moved ei ther  t o  the aircraft or  a storage 

area. Implementation of the two-man r u l e  during the  t e s t ,  assembly, 

and loadbg  operation at Barbers Point i s  enhanced by the controls 

planned for  the Safing Key Connector Cover. This cover w i l l  be locked 

in place during the original  Test Vehicle a~sembly op ra t i on  with two 

padloch. A t  Barbers Point, the keys t o  these two padlocks w i l l  be 



maintained In the custody of two different individuals. The cover will be 

removed three times during normal operations : (1) during the checkout 

operation in the assembly and t e s t  area for  the fuze and warhead conthul ty 

tests ;  (2) during the loading operation for  the same tests ;  and (3) during 

the loading operation for  the insertion of the Ground Safing Key. After 

campletion of the t e s t s  in  the first two cases, the cover w i l l  be rein- 

s tal led as soon as the t e s t s  are completed. 

2. The Safing Key Connector cover i s  removed by ~ ~ ~ / S a n d i a  

Corporation and access is afforded t o  the warhead connector during t e s t s  

made on the arming and fuzing system and on the warhead. During the 

test* of the arming and ming  system, there is no electr ical  connection 

t o  the warhead; t e s t a  of the arm- and fuzing system appears t o  have no 

significant possibili ty of operat* or actuating arming and fuzing system 

components t o  an unsafe position or condition because the t e s t e r  is current- 

l h i t e d  t o  5.5 milliamperes output. The t e s t e r  is self-checking in that  a 

I J  zero adjust" feature would detect any fai lure of the current-limiting 

circuit .  ,FollowFng the arming and fiz2r.q tes t ,  the same t e s t e r  is dis- 

connected from the fuze connector and connected t o  the warhead connector. 

Inadvertent arming of the warhead is prevented by the same curEnt - 
limiting features. Deliberate awing of the warhead w u u l d  be possible 

a t  th i s  time if an individual applied a suitable parer source t o  the 

warhead connector. Prevention of th i s  action i s  assured prhari1.y by 



the two-man nile; mitigatfng factors are that the current-limited t e s t e r  

is  the only authorized t e s t  equipment a t  t h i s  time. 

3. bring t h i s  phase, the protection afforded the warhead 

input connector by the locked connector cover, the absence of the Ground 

Safing Key which isolates the warhead from the fuze, and the adminis- 

t ra t ive  control exercised over these devices provide assurance against 

deliberate unauthorized arming of the nuclear device. The enforcement 

of the two-man nale provides additional assurauce agalnst deliberate, 

unauthorized acts leading t o  a m h g  of the nuclear device. 

4. In addit ion t o  the above features, protection against 

inadvertent arming is provided by the ~ e a d y / ~ a f e  Switch which electr ical ly  

isolates the T h e m  Battery Pack fram the Bisch Generator, and the rest 

of the h e ,  and interrupts the output c i rcu i t  of the Bisch Generator t o  

the Safe Separstion Timer Squib. The ~ e a d ~ / S a f e  %itch is a motor-driven 

switch which requires a continuous e lec t r ica l  signal f o r  approximately 

three seconds fo r  operatian. As placed i n  the arming and fuzing System, 

t h i s  switch interrupts the output of the Bisch Generator even t h q h  oper- 

ation of the Bisch Generator is improbable when the Pullout Rod Safing 

Pin is installed. 

5 .  Protection against extreme f i r e  &d shock environ- 

ments which could result  f r o m  incidents or accidents is provided by 

the absence of the Ground Safing Key, a thermal f'use in  the T h e m  
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Battery Pack and the one-point safety of the nuclear device. 

D. Loading Phase 

1. This phase of the operation includes the mechanical 

installation of the clip-in assembly/lkst Vehicle combination into the 

aircraft .  During th is  phase, the release circuitry is connected 

between the aircraf t  and clip-in assembly, but the weapon arming and 

control (pullout cables) circuitry is not connected. This phase of 

operation ends prior t o  removal of the MHU-~/M Trailer, and the 

c l ip- in /~es t  Vehicle assembly has not changed, as f a r  as the nuclear 

safety aspects are concerned. The companion instnunentation packs*, 

when used, i s  insta3led i n  the a f t  bonib bay prior t o  the s t a r t  of 

Test Vehicle loadihg ; 

2. Since the AN4C system is. ,pot slectrically 

connected t o  the Test Vehicle, those features which w i l l  prevent 

deliberate, unauthorized arming of the Test Vehicle during the 

storage-to-loading phase are stil l  applicable during th i s  phase. 

Protection against deliberate, unauthorized release from the clip-in 

assembly i s  provided by the absence of the explosive cartridges from 

the clip-in release system. The presence of the MHU-T/M Trailer under 

the Test Vehicle M h e r  precludes the possibility of a nuclear 

inci&nt . 
3. Those features which prwide protection against 

inadvertent arming during the storage-to-loading phase are applicable 
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during th is  phase. Because the explosive cartridges are not installed 

i n  the release system during th i s  phase, inadvertent release i s  highly 

improbable. The presence of the MHU-T/M Trailer under the Test Vehicle 

fIWtherprecludes the possibility of a nuclear incident. 

4. Since the configuration of the 'Pest Vehicle i s  

the same as during the storage-to-loading phase, the pratection against 

extreme fire and shock emrirollplents remaba the same. 

E. b-Takeof'f Phase 

1. W i n g  t h i s  phase the following check and openitions 
. . . . .  . 

will be accomplished. 

a. In i t ia l ly  durlng the px-takeoff phase, the 

configuration of the hsf  Vehicle is as &win& lloding. No e ledi r lca i l '  

pullout connections exist  between the Test Vehicle and the aircraft ,  and 

the Ground Safing Key has not been Installed i n  the Test Vehicle; nor 
. . . 

have the explosive cartridges'. been installed in the release'  mechanism: 

The MIRT-7/24 Trailer is in place under the Test Vehicle . 
b . In  addition t o  the checks or operations required 

by approved "Technical Orders, the foUawing ~ p e c i a l  checks or operations 

will be performed a t  this tim: 

(1) The Test Vehicle telemetry may be checked with 

external power applied t o  the aircraft. 



(2) The AMAC electrical system w i l l  be checked 

wing an AN/PSM 6 miltimeter and the Teet Vehicle electr ical  system may 

be checked using a current limited tester, verif'ying circuit integrity 

prior t o  electrically connecting the Test Vehicle t o  the AMAC system. 

These checke and operations will be performed by l@C/Sandia Corporation 

personnel. 

(3) Using external power, the SAHS condition of 

the ~ e a d y / ~ a f e  Switch is checked electrically by the DCU-~/A Wsrning 

Light, and by vk3ua.l observation in the b@ bay prior t o  installing 

the G r a d  Safing Key. 

(4) A stray voltage check of the release circuit  

is perfo-d and then the e~plosivc cartridges are instslled i n  the 

release mechanism by the loading crew. 

(5) External p m r  is removed from the aircraf't 

and the Ground Saf'illg Key 18 inst&ed by AIE/saadia Corporation 

per5 onnel . I 

(6) Using aircraft  parer, the UFZ condition of 

the Ready/~afe Switch is checked electrically by the XU-9/~ Warning 

Light, and by v i s d  observatian In the bomb bay &r the Ground 

Safing Key has been installied. 

(7) The removal of the Pullout Rod Safing Pins 

from the Bisch Generat~r rods completes the ground operations performed 

prior t o  tax i  f o r  takeoff. Thie operation i s  performed by ~ ~ ~ / ~ a n d i a  

Corporation personnel. 



VI. SAFETY ANALYSIS 

2. IXlring the first portion of t h i s  phase there are num&ous 

ground operations being performed by military and AEC per60nne1 i n  which 

there are possible cauees of unacceptable degradation of nuclear s&ty. 

a. hrring the checking of the telemetry system, the 

situation is  similar t o  that analyzed in the preceding loadlng phase 

except that  a possible source of e lec t r ica l  power f o r  arming the Test 

Vehicle is available. The isolation networks of resistors, capacitors, 

and diodes provide assurance against inadvertent arming. Additional 

safety against deliberate arming is provided by the presence of the Safing 

Key Connector Cover and the disconnection of the AMAC system frm the 

Test Vehicle. 

b. All other safety consideration are the same as 

those previously analyzed un t i l  the AMAC ~ystem is electr ical ly  

connected t o  the Test Vehicle. Prevention of application of a -Teat Vehicle 

preann signal (operation of the ~ e a d ~ / ~ a f e  switch) is  naw a function of 

the AMAC system, No parer is applied t o  the a i rc raf t  during these checks* 

c. The DCW9/A ~ e a d y / ~ a f e  Switch check which is then 

performed differs fm. safety situations previously anslyzed i n  tha t  

there is some possibil i ty of preanning power being applied by a s a l e  

line-to-line short. Operation of the ~ e a d y / ~ a f e  Switch would not of 

i t s e l f  be unacceptable. The check is considered desirable in that It 

gives a higher level  of confidence in safety a t  subsequent points h the 



sequence. Operation of the Ready ~ a f e / ~ w i t c h  during t h i s  check wlll be 

detected by the visual check and corrective action can be taken before 

the other actiane 'required t o  a m  the Teert Vehiul8 could reasonably. occur. 

d. Installation of the Ground Safing Key poses the 

problem of access t o  the warhead connector, analyzed In paragraph C.2. 

above. FollarFng. insliallation, the situation is as described in sub- 

paragraph e. following: 

e. A t  the time of the EU-YA ~eady]Safe Suitch chea, 

control of T eat Vehicle aming f'unctions (eycept for  Bisch pullout rod 

safing pins) is available in the crew co~llparbents. Test Vehicle 

prearming could be effected frm the crew cqpartzaent. Prevention of 

these greamiPg actions is primarily atfozded by the two-man rule; 

mitigating factors are separation of c ~ @ r o l s  and the mult Q l i c l t y  

of actions required. From the bomb bay, it is not possible t o  p=am 

the Test Vehicle by manual operatlon of the ~ e a d y / ~ a f e  Switch. Removal 

of the pullout rod safing pins and extracting t h e  pullout rode might 

be considered a safety degrading factor. Extraction af the pullout rods 

is not physically possible without releasing the Test Vehicle. 

f .  Stray voltage checks on release squib connectors 

give assurance that  squibs will not be f i red by presence of randan 

e h c t r i c a l  power. The installation of the release squibs does not 

materially increase the probability of inadvertent release alnce the 
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rack lock is designed so that, if locked, the Test Vehicle w i l l  not 

release even if the squibe are fired. 

g. Removal of the pullout rod safing pine places the 

system i n  the configuration which prevails during the remainder of t h i s  

phase and which is analyzed in the following paragraph. 

3- F ~ l l ~ w i n g  completion of the above operations, the 

configuration of t h e  aircraf t  .and Test Vehicle is such that the Test 

Vehicle can be p r e m d  and released using ai rcraf t  special weapon 
. , . . 

controls. 

a. Protection against the deliberate, unauthorized 

release of a prearmed Test Vehicle is provided by the physical separa- 

t ion of pream and release controls such that these functions must be 

performed a t  three separate aircrew stations. In order t o  provide the 

Test Vehicle with the preann signal, the DCU-9/A (weaponeerts station) 

Selector Switch must be positioned t o  GND or AIR, and the D C U - ~ ~ / A  

Readinese Switch (pilot 's station) positioned t o  HEADY. To accomplish 

release, the Special Weapons Manual Lock handle (weaponeerts station) 

must be positioned t a  UNLOCK, and the release system actuated. 

b. Protection against inadvertent release of a 

p r e a w d  Test Vehicle due t o  human error is provided by the placement, 

unique design, safetying, and sealing of the preann and release 

controls. Release of a preamed Test Vehicle through camponent 



VI. SAFETY ANAI;YSw 

fa i lur t  would require a unique series of evente t o  occur in the 

proper sequence. The O C U - ~ ~ / A  (~eadiness switches) an8 the DCU-9/~ 

control the operation of the Fteady/6afe Switch i n  the Test Vehicle. 

The Special Weapon Manual Lock is spring loaded t o  the LOCXED position 

and requires the application of a constant force t o  reposition the 

lock t o  the UNLWKED position and retain it i n  th i s  position. The 

Special Weapon Manual Lock is designed such that it w i l l  interrupt the I 
i 

release circuit  when in  the LOC%E!D position. Bhauld'the release ! 
_ _ 

carbridges be f i red  while the Speaial Weapon Manual Lock is In the 
..-a. 

LOCKED position, the release mechanism cannot actuate, and the Special 

Weapow Manual Lock cannot be subsequently unlocked. A release dm t o  

technical malf'unctims requires two independent f a i l w s  i n  the proger 

sequence. Prior t o  mating, the prearm an8 release controls vere 

checked for  groper operation, t he i r  circuitq checked fo r  e lectr ical-  

short@ and opens, and then the controls were safetied and sealed in 

the LOCKED or SAlE position aa applicable. Also, the DCU-9/A check3 
, 

verified circuit continuity, and the EWE condition of the ~ e a d y / ~ a f e  I 

Switch. Et the ait&ion bccurred which would inadvertently release I 
L 

an unarmed Test Vebicle during thie  phase, the likelihood of a one- 
' .  

i 
point EE detonation is  conside&d t o  be extremely remote because of the 

' . ,  
low impact velocity encountered in this situation. 

I 

c. Protection against extreme f i r e  and shock 

environments i s  provided by the relative insensitivity of the 
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~ e a d y / ~ s f e  Switch and Safe Separation Switch t o  operation ae a result 

of thsso onvironmente, and by the thermal f'uze in the The& Battery 

Peck. !l!he Reabyl~eie h i t c h  and the Safe Separation Switch a m  motor 

driven and mquire continuous electrioal s&wls fo r  crperatiOn- The 

thermal Fuze in the Thermal Battery Pack will open in 8 hi@ temperature 

environment and open tha output circuit  of the t h e m 1  battery before 

the heat enviranment reaches a temperaturn sufficient t o  ignite the 

thermal bat tery,  thue the isolation of the power eource from the anning 

and fuzing aystem will be maintained. -, 

1- Ihe B-52 & tab-off  9Kmn Barber's Point 

EiIAB over the water, whenever k;oesibls,' t o  avoid populated ereas and 

w i l l  proceed directly t o  the target area. Departure fran Bwaii wil l  

be etandard FAA procerluree. Positive control w i l l  be emrciaed along 

the route t o  the target area. Overfligl~t of heavily populates area6 

including ocean veaeela w i l l  be avoided during the fl ight.  Christmae 
A f  7% q- 

the m e r  , 
-. psaaea t o  th. 

A i r  Ogerations Center (AOC). After receiving clearance fram the AOC, 

8.minhu.u of four vind and tw runs w i l l  be made over the target by 

the B-52 t o  refine l ive bomb run control. The C m d ,  "Prepam for 

Releafje", w i l l  be given by the A l r  Operatione Center (ACE) t o  the B-52. 
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2. T8W0ff and Climb 

Since the DCU-9/~ Selector Switch is 033' dur- takeoff 

and climb t o  cruising alt i tude,  a l l  aircraft pawer is removed frm the 

Test Vehicle Control and Monitor Circuits. The other safety  features 

outlined in paragraph 3 of the Pre-takeoff Phase, which provide 

protection against inadvertent and deliberate acts, are a l so  appli- 

cable during takeoff and cllnib, An a i rc ra f t  accident involving fire 

and shock w F l l  resul t  in a t  most a one-point non-nuclear detonation. 
-.. 

Based upon 1961 B-52 operating s ta t i s t i cs ,  the B-52 accident ra te  Is __ . - -. .- ' 

1.8 accidents per one hundred thousand flying hours. Based on four 

years (1958-1961) of B-52 'operating statistics, it ia estimated tha t  

the takeoff accident rate is 0.45 accidents per one hundred thousand 

fly- hours. The probability of a crash causing a one-point, non- 

nuclear detonation is l ess  w e l l  established but can probably be 

considered as  on the order of 1 in 10 t o  1 in 100. 

3. Cruise 

a. Since the DCU-S)/A Selector Switch is turned t o  

SAl?E, a f t e r  cruising a l t i tude is reached, cont Inuous saf mg/monitor 

power is applied t o  the Test Vehicle. After cruising a l t i tude is 

reached, a prearned release w i l l  permit the arming and fuzing system 

t o  f'unction aa designed, and the Test Vehicle w i l l  detonate a t  the 

preset height of burst. The actions neceseary t o  accamplish a 



pnanaed relmeee w i l l  not be a c o q l i e h e d  until the delivery aircraf t  

i e  vithin the daslgnated t e s t  area and the &livery crev has received 

and vsri i ied the cmmrrr~nd, ''Pyxpare for  Release. " 

b. Iluring th is  interval, protection against deliberate 

uaauthorieed pmaxmed release is provided by the physical eeparation of 

the prearm Md rslasee controls eucb that these Aurctions nuas* be 

performed a t  three separate aircrev stations, as prevlausly described. 

c. Protection agalnst iaadye,fient $rearmed releaee is 

pwrv%&d by phyeical separation of coatrole, plus the aeals on the 
. - -  

DCU-s)/A, DCU-~~/A, and the 8pscial Weagora Manual Lock tlanCUs. - d 

, . 

d. Protection against nuclear yielEL resultiag fron any 

e l rcmf t  accident or incident is provide4 by the above s e p a m t i a  of 

controls sad by the one-point safety of the devices Involved. 

4. -ration for Releaee {Pi gure 81 
a. The c w a  "Prepare for Rehaee" w i l l  be given 

the del iwry crew at release time mlnu~ f if'teen minutes at which t lma 

the de l iwry  crew w i l l  s t a r t  throu& the preparation f o r  release check 

lbt; at release time m i x u 6  13 mlnutee the boniblng equipment check 18 

startsdj at  release time rniu 11 minutee the g i lo t  poeitions the Ibady/ 

8afe bwitoh t o  ready position; at ~a'lsase t lm minus 10 minutes the 

% a t  Vehicle telemetry ie turnea on and provides a ground monitor 

capability fo r  all the %st  Vehicle e lec t r ica l  system nulctlons be* 
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monitored; a t  rebase time minus 9 minutes the weaponeer cheeks the x" 
-4.. it t o  t he  AIR ~ o s i t i o n  (when the companion package 

i s  carried t h e  T-249. is se t  t o  AIR position a t  t h i s  time); a t  release 
4: 

time minus ,rmiwtes the p i lo t  r o l l s  out on the f i n a l  turn of the bomb 

run, the radar-navigator takes control o, the aircraft on autopilot and 

s t a r t s  h is  boarib run; a t  release time minus 70 seconds the bomb doors 

are manually opened; a t  release time minus 60 seconds the weaponeer 

unlocks the Test Vehicle with the manual lock handle, the unlock condif2ona ' . { -  
are verif ied by the radar-navigator on his C-3 indicator. An abort 

directive from the other members of the crew or the AOC may be given at 

anythe i n  the run up t o  f ive seconds prior t o  release, This f ive  

second time is based on crew and control reaction. 

b. During this period the features or  f'unctions 

providing nuclear safety are sequentially removed and the vulnerability 

of the system t o  inadvertent or  deliberate release of a p r e a m d  Test 

Vehicle is greater than during any period of the storage-t o-target 

sequence , 

(1) Operation of the Readiness Switches t o  

and the DCU-9/~ t o  AIR (armed) w i l l  pream the Test Vehicle; 

however, no release can occur u n t i l  the manual lock handle i s  

operated. Separate actions of two individuals are s t i l l  required t o  

release the Test Vehicle a t  t h i s  time. 



(2) A t  release tb minus 70 seconds the manual 

lock handle is operated 8nd the mlease system mamaal lock unlocks. 

When the lock is Ailly unlocked, it closes a microswitch which, up t o  

th is  time, has pravented any epurious signals from reaching the releaae 

system explosive cartridges. If any such spuricrue eignals exist  at the 

time the microewitch closes, th is  signal will reach tbe cartridges and, 

if of sufficient magnitude, f i r e  them. !RE existence of a signal of 

sufficient magnitude (above two amperes) is very unlikely considering 

the extensive testing of ths circuits during the test preparations. 

(3) !Che test system is ncw vulnerable t o  a 

premature preanned release, but th i s  vulnerability would exist  for  a 

period of one minute. The probability of a premature release due t o  

a technical malfunction i s  greatest a t  the inatant the lock l a  unlocked. 

(4) After the mmmfd. lock handle hss been 

actuated, an inadvertent release of a prearmed l e s t  Tehicle can occur 

as a msul t  of a s-le technical malfunction or  Inadvertent action. 

A deliberate release of a prearmed Test Vehicle can be acccanplished by 

depressing the Salvo button at ei ther  the p l lo ts l  or radar-navigator's 

station, by gulling the manua,l release handle a t  the navigator's 

station, or the radar navigator could release by operetian of his 

slew handle, or by depressing the manual   pi^) switch. 

(5) Consideration 02 these possibili t ies has l e d  

t o  an examhation of possible lateral errors in Test Vehicle *act point 



Lateral error might be caused by such technical malfunctions as 

an autopilot failure in which the aircraf t  would be abruptly turned 

at its maxjmum turning rate  just before reaching Test Vehicle release . 
-\ 

--- - -_ - -. point and the Test Vehicle is released before corrective action can 
---  --' . 

be t h n .  A similar error  could be caused if an a b r ~ p t  turn were 

initiated, e i ther  inadvertently or deliberately, by the pi lot  or the 

radar navigator. An analysis was ma&e based upon the ass~mption that 

the aircraft;, while on final bomb run, is abruptly turned a t  maximwn 

rate of turn for  five seconds ( i t  is considered that action t o  disarm 

and prevent Test Vehicle release could be taken within five seconds 

a f t e r  the turn is started) and the Test Vehicle is then released: 

Conservatism was introduced h assuming a no-wind condition, asld 

an additional four degree departure frm intended track a t  the 

beginn- of the 3un. Under.these conditions for  the 39/Test 

Vehicle it appears that  there is a possible maximum l a t e ra l  error  

of approximately 10,000 feet frm the track made good prior t o  the 

abrupt turn. For the 36 /~es t  Vehicle the maximum possible l a t e ra l  

error, under the above conditions, would be approximately 5,500 

feet.  

( 6 )  Information relative t o  the al lwable 

deviation of the ah-craft on its l ive  bomb run fram the planned flight 

path is not known a t  t h i s  time, Harever, discussion with the aircraft  

f l ight  crew and S w a  Corporation personnel indicates t h a t ' a  



' >  

3 VI. SAFETY AIJALY91B 

~lcwirmun allowable deviation bf 4=23 from tle desired ~roun% track I s  

reasonable in'.the lcst. two minutco of the l i ve  bdmbfne; nuz. If 

experience ir! kha'i3i-aclicc tonb dro2 aarico indichtes ' that  the t2° ._ -.- 

dev l~ t ion  is too mc;i,l.ikti.~s, t i l e ~ ~  a change t o  rr more suitable i - , 

i fiuch add.ibl;ional dc.viution are cousj.dcre%. iie$c;rilluus of the type of , 

bombing utilizeti,  i.e., offset, direct, visunl or radar, o r  release 

by AM= plot ,  any $departure of tho airDraf% fma thB pwMearfble 

deviation corridor I11 the last two minutes of the l i ve  b0nibj-W run 

ohould be came fo r  an ubol-ted mu. 

(7) Fiwree ( 5  ) and (6) are draw* of . 

goeeible Impact area considering maximun! l a te ra l .  e r ro r  i n  

paragraph (5) above and the reasonable permiseible deuiatical fr.m 

desire% ground track us discussed i n  paragraph (6) ebom. The 

figureo am corn;puted using assumed CEP data but m y  be redr8Wn . ' 

using CEP data order that the Hazard .Group . 

may more precieely compute weapon effects  on the surface inetzu- 

mentation and a i r c r a f t  armye. 

c. The approfinate ?osltions of the various members 

of the f l igh t  crew of a B-52 enables them t o  monitor the actions of 

each other and permite early :discovery and/or remedial act lone of 

wert or covert acts  o f  single cmw members. The pilot and co-pilot 
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monitor the action of each &ber and during the bombing nm bath 

monitor tb babing mn by p i lo t  direction indicator end time t o  go 

- . .- indicators. !he weaponeer ie nwnltore8 by the operator and -_ - _  -. -- the uperator is monitored by the weaponeer. The navigator who 

has received the same training as the Mar riavigator monitors the 

bomb nm through a radar repeater scope. Manual. input8 t o  the 

baobing computer are calculated by both the radar Wvlgator and 

navigator and 8isgla;yed t o  both. Any acticm t o  alteritliise-inpute 

by ei ther  is obviaue t o  the other. 

d. The capability of the pilot or co-pilot t o  

release a prearmed $@~t-~K&Jcib~by us&!of; %$Q ~ . ~ & - x V ? l g a 8 &  sgetem i a  

considered t o  Increase the e ~ o s u r e  of this  tea t  series t o  

doliberate acts and increases the possibility of inadvertent release 

due t o  shorts In the salvo systm. The only requirement for  the 

enabling of the salvo system 18 t o  permit the fPsstaVeb&~b 21o. &e;.%%tleased 

if  there is a failure of the normsl, .manual (pickle)  and m a u l  

release system. If the salvo system l e  not enabled, the only 

release system remaining enabled are located a t  the radar- 

navigators and navigetors s t a t  ion. 

e. An Inflight accident a f te r  preanning and 

unlocking have been acccmrplished which results in pulling the 

pullout rode either by eeparation of the Test VehScle from the 

aircraf't or by structural Pail-, w i l l  result Sn no& function 

of the Test Vehicle and a full ecale detonation. 
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G. Post -Rehme Phase (vehicle ~ r a j e c t o q )  

1. 39/%st Vehicle 

a. For the purpoee of the discussion, 
- 

it i s  a s s w d  that the Teat Vehich~hab been pxtanned ( 
- - 

and released a t  a pzplanned and programmed point and tinre in 

space. Nuclear safety after  e l e a s e  is ent i re ly  dependent upon 

the re l iab i l i ty  and the premature probabilities of the Test Vebicle 

components. The Safe Separation T U e r  in series wlth the ,armin@; and 

f i r ing system ~BSIUTS the safe separation of the delivery aircraft; 

before the arming and f i r ing system is enabled. For those Test 

Vehiclee with a ncaninal yield exceeding 100 KT, i f  the Test Vehicle 

does ngt detonate a t  the f i r ing altitude, the X-unit wiU be 

discharged through a disabling system prior  t o  contacting the water. 

The naminal and maximum yields sham in the descriptive section, a .  

based on independent calculations by representativee of the 

nuclear laboratories specific8U.y for  t h i s  study. 

b. The Test Vehicle fuzing syatem is designed t o  

preclude s full-scale detonation e i ther  before the expiration of a 

safe separation time (to assure drop a i rc ra f t  escape) or on the 

surface a t  ground zero. The Sanaia Corporation has completed an 
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a p r i o r i  s t a t i s t i c a l  analysie t o  d e t e m h e  the probabil i ty of a 

detonation In these areas. The eignlficant values frm tha t  

study are l i s t e d  i n  paragraph 3 of this phase. 

2. 3 6 / ~ e s t  Vehicle 

a. For the purpose of the discussion 

it is aasumed that the Test Vehicle has bew premed and 

released a t  a pnqlanned and programmed point and time i n  space. 

Nuclear safety a f t e r  releaee ie en t i re ly  dependent upon the '  . 

r e l i a b i l i t y  and the premature probabilities of the Test Vehicle 

ccaqponents. The s t a t i c  line deployment of the retardation system 

provides a sFnrp3.e and positive in i t i a t ion  of the retardation system. 

The Safe Sepsration Timer i n  ser ies  with the baroaaetric arming and 

timer firing system assures-the safe separation of the dellvery 

aircralet before the amlng and f i r b g  system is enabled. For 

those Test Vehicles with a naminal yield exceeding 100 KT, if the  

Test Vehicle does not detonate a t  the f i r ing  a l t i tude ,  the X-unit 

w i l l  be discharged through a d i s a b l i w  system pr ior  t o  contacting * 
- - -  

the water, The nominal and maximum y i e l d ~  shown i n  the descriptive 

section, are based on indepepent :alcula;tions by representatives 

of the nuclear laborgtories specificaLLy for t h i s  study. 
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I 
b. The Test Vehicle fuz- system is &signed t o  

preclude a full-scale detonation e i the r  before the expiration of a 

safe separation time ( to  assure drop a i r c r a f t  escape) o r  after a 

minirrmm distance ( ~ L W  '4) above the surface at ground zero. The 

Sandia Corporation has completed an  a priority st&tMl ;ca l  apaljrsis 

t o  determine the  probability of a detonation Fn these areas, The 

significant  values fram tha t  study are l i s t e d  in paragraph 3 of t h i s  

phase. 

3 9 / ~ e s t  Vehicle 3 6 / ~ e s  t Vehicle 

100 KT or Less Above 100 KC 100 KT o r  Less Above 100 KT 

P1 E Probability of complete dad 

P2 a Probability of impacting surface with no charge m X-unit 

P3 z Probability of impacting surface with a charge on X-unit 
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Pq : Probability of nuclear detonstion below mlnlmm fire 

altitude, but prior t o  surface impact 

P5 : Robsbl l i ty  of nuclear detonation after  release before 

safe separation time 

P6 = Probability of nuclear detonation i n  bamb bay after XU-9/~ 

arming 

a. With the 3 9 / ~ e s t  Vehicle> impacts on the surface would average 

approximately 1,000 feet per second and surface impact 'for the retarded 

36/&st Vehicle Kould average approximately 326 feet per second, 

It should be asawed therefore that Pj in either case 1s the upper 

l imit of possible surface bursts (the impact shocks may generate 

a fire signal). 

No probable causes 

of a fire signal  sfter Fmpact have beep found.* t h i s  study* 

b. Tbe sum of P2 ahd P3 should be asalllrrd t o  be the upper limit 

of the number of possible underwater nuclear reactions resulting from 

dud t e s t  devices. 
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neut rom . 
II. Aborted Run (negative run) 

1. Abort will be execded upon decision of the B-52 
- 

aircrew or C-d Post (AOC) that  an unsafe condition exists, or 

that  the airdrop cannot be completed in such a manner as t o  Will 

overall  t e s t  requirements. In the event the l ive b e i n g  run i s  

aborted a f te r  the commnd "Prepare for Release" ha6 been given, the 

following immediste response procedures will be performed by the 

Crew: the Sadar-4avigator will remove the 3Dlnbdk~ ~ ~ p . 8 ~ a m i . ' ~ m ' ; . &  

bombing mode t o  track and the intel-valameter t o  "train" a d  "zero" 

positions thereby diseCbling the K-system; the pilot turns the 

Readiness Switch t o  "SAFE", and the ueaponeer locks the b d  rack 

and "Safes" theL DCU-9/~. The aborted mission check-list w U  then 

be acccunplished by all crew menibers. In the event that release . 

f a i l s  t o  occur a t  the release point on the l ive bombing run, the 

aircrew innnediatelydisable the bmb-nav ~y~l te rn  as described 

abwe, safe the Test Vehicle and lock the bonib racks in accordance 
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with the  a3orted mission checklist, A t  the  discretion of the 

Commander STF-8, a new H - h w  may be eetablished with an 

accompanying ccamna3ld t o  "Pnpare fo r  ~e l eaee" .  

2. Tne Frrmdiate response of the p i l o t  or  weaponeer 

t o  a cormand t o  abort Vne nm, w i l l  prevent a preanned release. 

After a l l  of the  three crew riterubers ~lentioned above, have responded 

t o  the conmand t o  abort t;le w, the Tess ~ e h i c l e / a i r c r a f t  vlll be 

i n  essent ia l ly  the sane configure-cion as  existed pr ior  t o  prepara- 

t ion  f o r  release. T'nis assumes no e q u i p n t  m a l ~ c t i o n s  which 

prevent accomplishment of the above actions. 

3. There may be aborted runs i n  which malfunctions 

prevent the return of the Test ~e i l i c le /a i rc ra f t  t o  a safe condition. 

Refer t o p a r a  I b e l ~ w  f o r  a discuseion of t h i s  condition.' 

I. Aborted Mission 

1. If the Test Vehicle lms not been prearmed and the 

releaoe system is U)CXED, or  if  the aborted run procedures dis-  

cussed 3.11 parag-rapli H above have been accomplished successfully, 

nuclear safety is primarily dependent on the same features as 

outlined i n  tile Flying Phase. 

2, If, f o r  any reason, the DCU-9/~ w i l l  not safe an 

armed ~ e a * j / ~ a f e  Switch, the aborted mission proced~~re w i l l  require 

manual saf i q  by entry into  the  bomb bay. Manual safing procedures 
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w i l l  be over apprwed jettison arew (approved for  jettison of 

unsafe devices) and w i l l  include: disconnecting the Bisch 

Generator rods, positioning the IIeady/safe Switch t o  GAFE; and 

ZmOY- the Ground Safing Key (if accessible). If, as a result 

of an aborted live bmb run, the bcmib rack cannot be detemined 

electrically t o  be relocked, a l l  release rack clrcui t  breakers 

w i l l  be removed from thei r  circuite, the rack select switch w i l l  

be in the AFT position. Manual lock- procedures can be 
-*.. _*, - .-. 

accomplished in  the bomb bay. . 

-3.1 
., J 

3, Telemetry Malfunctions 

It l a  possible that a maU'unctlon of a c r i t i ca l  

fizing ccanponent w i l l  be indicated on the telemetry receiver6 

located in  the surface .lnstirumefitattoq during the 10 minutes 

prior t o  'Test .VehPcle release. This malfunction would not 

necessarily be indicated by the DCU-g/~. Since t h i s  condition 

could exist in  my one of 10 or more c r i t i ca l  circuits, recom- 

mended corrective actions cannot be predicted in  advance. It 

is anticipated that a technical advisor t o  the Comxnander JTF-8 

w i l l  be available t o  assis t  in  determining an appropriate, safe, 

course of action. 

J. Jettison 

1, When jettison of a Test Vehicle in a SAFE configu- 

ration is repired,  USAF Jettison policy will be followed. 
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2. In those inetances where the  T6& Vehicle cannot 

be determined t o  be safe and the Conrmander JTF-8 has directed 

jettisoning, the Test Vehicle w i l l  be Jettisoned only within the 

Danger &ea, 

K. Security 

The following positive measures have been established 

t o  insure adequate security throughout t h i s  t e s t  series:  

1. The two-man policy (~uddy system) will be i n  effect  

at all times when access t o  the Test Vehicle/~est  System i s  required. 

2. A t  l eas t  two people, each knowledgeable of the task 

t o  be performed and familiar with the pertinent security directives, 

w i l l  be present when access t o  the Test Vehicle/~est  System is 

required. 

3. Test Vehicles being transported uutaide a secure 

area w i l l  be guarded continuously by a t  l eas t  two anned guards. 

4. Test Vehicles w i l l  be stored i n  locked and guarded 

f a c i l i t i e s  . 
5. A minimum of a f i n a l  SECFEF clearance w i l l  be 

required of all personnel having access t o  the Test ~ e h i c l e / ~ e s t  

System. 

L. Em and Disaster Control 

The present EQD capabilities of' Barbers Point 

NAS w i l l  be employed f o r  t h i s  operation. ~ o w ~ w ~ ,  there is no 



information avilable at th is  time which indicates tha t  these 

personnel have been Airnished the data required t o  formulate 

training plans and procedures related t o  these specific nuclear 

devices. Neither is it clear that th i s  Fnforrna.tion can be 

provided fomaUy on the existing time scales. There w i l l  be 

available a t  Barbers Point representatives of the AEiC nuclear 

and ordnance laboratories whose knowleae and assistance should 

be used t o  insure the adeguacy of efforts in the event of an 

accident. 





APPENDIX A 

SAFETY SUMMARY 

I. PURPoSE AND SCOPE 

This  summary p resen t s  t h e  nuc lea r  s a f e t y  impl ica t ions  

of device and test system f e a t u r e s  which provide nuc lea r  s a f e t y  

and recommends Safe ty  Rules and Emergency Procedures to  be 

followed f o r  t h e  Tes t  Vehicles i n  t h e  DOMINIC T e s t  S e r i e s .  

11. FREE-FALL 39/TEST VEHICLE DESCRIPTION 

A.  The 39/Test Vehicle e x t e r n a l  c o n f i g u r a t i o n  is as 

fol lows : 

Weight Length Diameter 

7,000 l b s  136.25" 34.5" 

B. Nuclear Device Desc r ip t ion  ( I n t e r n a l )  

See Table 1. 

111. RETARDED 36/TEST VEHICLE DESCRIPTION 

A. The 36/Test Vehicle e x t e r n a l  c o n f i g u r a t i o n  is as 

fo l lows : 

Weight Length Diameter 

9,200 l b s  149.6*l 56.2" 

B. Nuclear .Device Descr ip t ion  ( I n t e r n a l )  

See Table 2. 
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39/Test Vehicle 36/Tes.t Vehicle  

100 KT o r  Less Above 100 KT 100 KT o r  Less Above 100 KT 

P1 - P r o b a b i l i t y  o f c o m p l e t e  dud 

P2 = P r o b a b i l i t y  of impacting s u r f a c e  with no charge on X-unit 

P3 = P r o b a b i l i t y  of impacting s u r f a c e  with a charge on X-unit 

P4 = P r o b a b i l i t y  of nuclear  de tonat ion  below minimum f i r e  
? 

a l t i t u d e ,  but p r i o r  t o  s u r f a c e  i m p a , c t  

P5 = P r o b a b i l i t y  of nuclear  de tonat ion  a f t e r  r e l e a s e  before  

s a f e  s e p a r a t i o n  time 

P6 = P r o b a b i l i t y  of nuclear  de tonat ion  i n  bomb bay a f t e r  D ~ u - ~ / A  

arming 

A .  With t h e  39/Test Vehicle,impacts on t h e  s u r f a c e  

would average approximately 1,000 f e e t  per second and surface 

impact f o r  t h e  re ta rded  36/Test Vehicle would average approxi-  

mately 326 f e e t  per  second. It should be assumed t h e r e f o r e  

t h a t  P3 i n  e i t h e r  case  is t h e  upper l i m i t  of poss ib le  s u r f a c e  
I 

b u r s t s  ( the  impact shocks may genera te  a f i r e  s i g n a l ) ,  
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I No probable  causes  of a f i r e  s i g n a l  a f t e r  

impact have been found i n  t h i s  s tudy .  

B. The sum of  P2 and P3 should  be assumed t o  be t h e  

upper  l i m i t  of  t h e  number of p o s s i b l e  underwater  n u c l e a r  

r e a c t i o n s  r e s u l t i n g  from dud test  d e v i c e s .  

A k i l o t o n  of f i s s i o n  would give -1 X J023 

n e u t r o n s  . 
SAFETY FEATURES 

A .  General  (One-P.oint) 

I n  t h e  even t  of a  one-point  d e t o n a t i o n  of t h e s e  T e s t  

V e h i c l e s ,  such as c o u l d  be caused by f i r e  o r  shock ,  t h e  proba- 

b i l i t y  of  a s i g n i f i c a n t  nuc l ea r  c o n t r i b u t i o n  is ex t r eme ly  

remote.  Some s c a t t e r i n g  of  nuc1ea.r material cou3d occu r  which 

may r e q u i r e  decontaminat ion.  However, this is n o t  expec ted  t o  

c a u s e  a s i g n i f i c a n t  b i o l o g i c a l  hazard. 
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B. S p e c i f i c . S a f e t y  Fea tu res  of  These Tes t  Vehic les  

and A i r c r a f t  

C e r t a i n  s a f e t y  f e a t u r e s  and c o n t r o l s  are incorpora ted  

i n t o  t h e  T e s t  Vehicle to  prevent  t h e  i n a d v e r t e n t ,  a c c i d e n t a l ,  o r  

unauthorized opera t ion  of those  elements  necess,ary f o r  t h e  

production of a nuc lea r  de tona t ion .  Some of t h e  more important  

of t h e s e  f e a t u r e s  and c o n t r o l  a r e :  

1. T e s t  Vehicles  

a .  Ready/Safe Switch 

T h i s  motor-driven, low-voltage, s a f i n g  s w i t c h  

is c o n t r o l l e d  and monitored by t h e  DCU-9/A I n f l i g h t  Contro l  

T e s t e r .  I n  t h e  3 (SAFE) p o s i t i o n ,  t h e  swi tch  i n t e r r u p t s  t h e  

l i n e s  between t h e  Pu l se  Generator and t h e  Low Voltage Ba t t e ry  

a c t i v a t i o n  c i r c u i t s ,  thereby precluding t h e  opera t ion  of  c r i t i c a l  

fuze  components i n  t h e  T e s t  Vehicle .  During ground o p e r a t i o n s ,  

t h e  swi tch  can be manually opera ted  t o  t h e . S  (SAFE) p o s i t i o n ,  

bu t  i t  cannot be manually armed. 

b. P u l l o u t  Rod Saf ing  P i n s  

These non-shear s a f i n g  p ins  a r e  used t o  

prevent  e x t r a c t i o n  of t h e  p u l l o u t  rods  dur ing  ground handling 

o p e r a t i o n s .  The p i n s  a r e  manually i n s e r t e d  and e x t r a c t e d  

from t h e  Bisch Generator  p u l l o u t  rods .  

c. Ground Saf ing  Key 

This  key is a connect ing c a b l e  l i n k  used t o  

e l e c t r i c a l l y  i s o l a t e  t h e  arming and fuzing system from t h e  
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warhead firing system. This key acts as a ground handling 

safety device and it will not be installed until immediately 

before aircraft takeoff. Installation is accomplished through 

an access door in the Test Vehicle case. 

d. Safing Key Conne~tor Cover 

The cover for the Ground Safing Key connector 

is designed to be positioned over the connector on the nuclear 

device and locked in place by two padlocks. 

2. 8-52 Aircraft Safety Features 

a. DC!U-S/A Inflight Control and Monitor 

It has been recommended by the Ad Hoc Committee 

that the T-249 be placed with the DCU-9/A. The DCU-9/A contains 

a Fbtary Selector Switch having the positions SAFE, GND, AIR 

and OFF, a Control Arm having the positions OS and SGA, a 

red Warning Light, a Test Switch, a-Dim Control, and a Holding 

Relay. The DCU-9/A is located at the navigator's station in the 

production aircraft. In the B-52B and D aircraft used in these 

tests, the DCU-9/A is located at the weaponeerls station (EWO's 

station) because of test mission requirements. 

1 Rotary Selector Switch 

In the OFF position, aircraft power is 

not available to the Test Vehicle circuits. In the SAFE 

position, Test Vehicle safing power is applied. In either the 

GND or AIR positions, prearming power is applied and the 

intended fuzing option is selected. 



(2) , Control  Arm 

The Contro l  Arm h a s  05 and SGA p o s i t i o n s .  

When t h e  Contro l  Arm is i n  t h e  OS p o s i t i o n ,  t h e  Rotary S e l e c t o r  

Switch can  b e . o p e r a t e d  from OFF t o  SAFE and back t o  OFT, bu t  

cannot  be r o t a t e d  beyond t h e  SAFE p o s i t i o n .  When t h e  Cont ro l  

A r m  is i n  t h e  SGA p o s i t i o n ,  t h e  Rotary S e l e c t o r  Switch can be 

opera ted  from SAFE t o  GND o r  A I R  and back t o  SAFE, but  cannot  

be r e t u r n e d  t o  the-OFF p o s i t i o n .  

(3) Warning Light  

The Warning L igh t  s e r v e s  t o  i n d i c a t e  a 

malfunct ion  and comes on a t  any t i m e  t h e  T e s t  Vehic le  conf igura-  

t i o n  does n o t  a g r e e  wi th  t h e  c o n f i g u r a t i o n i n d i c a t e d  on t h e  

Rotary S e l e c t o r  Switch. The l i g h t  a l s o  comes o n . a s  a press- to-  

test i n d i c a t i o n  t h a t  t h e  pulJout  c a b l e s  are proper ly  connected 

and t h a t  AMAC c i r c u i t s  (and t h e  u n i t  c i r c u i t s )  have proper  

c o n t i n u i t y .  

(4) Tea t  Switch 

The T e s t  Switch is used t o  v e r i f y  that  

t h e  Warning Light  bulb  is n o t  f a u l t y .  The Rotary S e l e c t o r  

Switch must be i n  e i t h e r  t h e  SAFE, GND, o r  A I R  p o s i t i o n  f o r  t h e  

T e s t  Switch c i r c u i t  t o  o p e r a t e .  

( 5 )  _Dim Contro l  

The Dim Contro l  does not  a f f e c t  t h e  

Warning L igh t ,  bu t  i t  does c o n t r o l  t h e  DCU-9/A panel  i l l u m i n a t i o n .  

T h i s  f e a t u r e  u s e s  -craft pwer aud w i l l  function regardless of Rotary 

Selector h i t c h  position. 
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( 6 )  Holding Re lay 

The DCU-9/A contains a Holding Relay which 

insures that Test Vehicle safing and monitoring power remains 

available even if the Rotary Selector Switch is returned from 

GND or AIR to OFF faster than the Test Vehicle safing cycle 

can be completed. 

b. Special Weapons Lock System 

The Special Weapons Lock System consists of 

mechanical or electrical/mechanica1 actuating systems and of 

linkage arrangements which control locking devices on the 

Universal Clip-in. The locking devices on the alip-in Wsemblies 

are of "Fail Safe" design in that they will remain in, or 

revert to, the locked condition if the actuating cables and 

linkage arrangement should fail. The Special Weapons Lock 

System is controlled by the Special Weapons Manual Lock Handle 

located at the weaponeer's station. To unlock the clip-in 

subassernblys* , the handle is pulled and a ball in the cable is 

engaged in a slot in the handle socket. The Special Weapons 

Manual Lock Handle can be safety wired and sealed in the LOCKED 

position. This lock is reversible in flight, and when in the 

position, it prevents ~ e s t  Vehicle release by any release 

system. 

DCU-47/A Weapon Prearming Control (Readiness 

Switches) 

This control, located at the Pilot's s-tion,? 

i s a  group of four toggle switches guarded by a transparent 



cwer.  Theee switches provide the a i rc ra f t  enrmnander with a means t o  

permit or  prevent bomb preaming. When in the SAFE position, these swttches 

prevent the DCU-9/~ frcun selecting any Axzing option other than W. When 

i n  a READY position, the D C U - ~ ~ / A  permits the DCU-~/A t o  pro7aide s 

prearming signal. ' - After a Test Vehicle has been preamed, operation 

of e i ther  the Readiness Switch or the DCU-9/A t o  the SAFZ pclsition w i l l  

cause the ~ e a d y / ~ a f e  Switch t o  reset  t o  i t s  SAFE position. The Readiness 

Switches require t ha t  actions be performed a t  two separate a i r czw 

stations ia order t o  provide the bamb with the one signal required for  

preaming. 7%e cover precludes inadvertent operation of any switch From 

the SAFE t o  the RUDY position and has provision fo r  safetying and sealing. 

Cloeing the cover w U  place a l l  the switches i n  the SAFE position. 

V I .  EMERGFaCY PROCErnS 

The follbwing are the minimum procedures t o  be accomplished by the 

delivery crew when performing in-flight emergency procedures: 

A. Aborted Run 

1. Bomb-Nav System t o   rack" (R/N) 

2. Intervalmeter t o  "Train" and " ~ e r o "  (R/h') 

3. Readiness Switch D C U - ~ ~ / A  t o  SAFe (pilot)  

4. Special Weapons Manual Lock "~ock" (~eapolseer) 

5. DCU-~/A t o  SAFE (~eapmeer)  
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B. Manual Safing 

1. Special  Weapons Manual Lock - LOCKED 
2. Entry i n t o  bomb bay w i l l  be o v e r a n  approved 

j e t t i s o n  area. (Approved f o r  j e t t i s o n  of devices  not known 

to. be SAFE) 

3. Al t i tude  w i l l  be above 15,000 f e a t .  

4. Disconnect Bisch Generator Rods 

5. Pos i t ion  Ready/Safe Swi t ch . to  SAFE 

6. Remove Ground Safing Key 

C. Manual Locking (Special  Weapons Manual Lock Fa i lu re )  

1. DCU-9/A - SAFE, TESTEDJPOWER OFF 

2. Remove a l l  r e l ea se  rack c i r c u i t  breakers from 

t h e i r  c i r c u i t s .  

3. Rack s e l e c t  switch w i l l  be placed to  AFT pos i t ion .  

4. Entry i n t o  bomb bay w i l l  be over an approved 

j e t t i s o n  a rea .  

D .  .Aborted Mission 

1. Refer t o  those s t e p s  under "Aborted Run" 

paragraph A. above. 

2. DCU-9/A SAFE, TESTED, POmR OFF 

3. Remove r e l ea se  system c i . r c u i t  breakers  from 

c i r c u i t s ,  

4. Report s t a t u s  and rece ive  c learance from AOC t o  

proceed t o  Barbers Point .  

A l l  SWVNA-2-17 C .  
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E. J e t t i s o n  (Safed Weapon) 

(To be accomplished over  au thor ized  j e t t i s o n  a r e a )  

1. P o s i t i o n  W - S / A  Control  Monitor Switch 

t o  SAFE p o s i t i o n  t e s t e d  and tu rned  OFF. 

2. P o s i t i o n  DCU-47/A Readiness Switches t o  SAFE. 

3. Disconnect Bisch Generator  P u l l o u t  Rods ( i f  

t i m e  pe rmi t s ) .  

4. Remove Ground Saf ing  Key ( i f  t i m e  p e r m i t s ) .  

F. J e t t i s o n  (Unsafe o r  Unknown Condit ion)  

1. To be accomplished only a f t e r  a u t h o r i z a t i o n  by 

Commander, JTF8 and wi th in  t h e  exc lus ion  area. 

G .  EOD (Render Safe Procedures)  

VII. TEST MISSION SAFETY RULES 

A. General  

The fo l lowing s a f e t y  r u l e s  apply  t o  a l l  phases of 

t h e  test miss ion .  They a r e  designed t o  provide  p o s i t i v e  measures 

t o :  

1. Prevent  T e s t  Vehicles  involved i n  a c c i d e n t s  o r  

i n c i d e n t s  from producing a nuc lea r  y i e l d .  

2. Prevent  d e l i b e r a t e  arming, launching,  f i r i n g  o r  

r e l e a s i n g  excep t  i n  t h e  t a r g e t  area i n  accordance wi th  t h e  

test miss ion  . d i r e c t i v e . o r  f o r  au thor ized  j e t t i s o n  i n  t h e  even t  

of  an i n f l f g h t  emergency. 
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3. P reven t  i n a d v e r t e n t  arming,  l aunch ing ,  f i r i n g  

o r  r e l e a s i n g .  

4. I n s u r e  adequate  s e c u r i t y .  

B. S a f e t y  Rules  

1. S e c u r i t y  

a. Boundaries w i l l  be e s t a b l i s h e d  f o r  a r e a s  

i n  which T e s t  Veh ic l e s  are s t o r e d  and/or main ta ined ,  loaded  

o n t o  o r  unloaded from a i r c r a f t ,  and  i n  which a i r c r a f t  w i t h  

T e s t  Veh ic l e s  loaded  aboard  are parked,  w i t h  p r o v i s i o n s  f o r  

adequate  p h y s i c a l  p r o t e c t i o n ,  gua rds  and  procedures  t o  p rec lude  

unau thor i zed  access. 

b. A t  least a SECRET c l e a r a n c e  t o  i n c l u d e ,  as 

a minimum, a f a v o r a b l e  Na t iona l  Agency Check is r e q u i r e d  f o r  

pe r sonne l  d i r e c t l y  a s s o c i a t e d  w i t h  o p e r a t i o n s  i n v o l v i n g  T e s t  

Veh ic l e s  o r  a i r c r a f t  w i t h  T e s t  V e h i c l e s  loaded  aboard .  

2. Two-Man Concept 

During any o p e r a t i o n  a f f o r d i n g  access t o  a T e s t  

Vehic le  o r  a i r c r a f t  w i t h  a T e s t  Vehic le  loaded  aboa rd ,  a 

minimum of  two a u t h o r i z e d  persons ,  each  c a p a b l e  o f  d e t e c t i n g  

i n c o r r e c t  o r  unau thor i zed  procedures  w i t h  r e s p e c t  t o  t h e  t a s k  

t o  be performed and f a m i l i a r  w i th  p e r t i n e n t  s a f e t y  and  s e c u r i t y  

r equ i r emen t s ,  w i l l  be p r e s e n t .  The number o f  pe r sonne l  

. au tho r i zed  such  access w i l l  be h e l d  t o  a minimum c o n s i s t e n t  

w i t h  t h e  operakion  t o  be performed, 
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3. C h e c k l i s t s  and Procedures 

Procedures and C h e c k l i s t s  which fo l low p r e c i s e l y  

t h e  approved B-52 loading and d e l i v e r y  Technical  Orders w i l l  be 

used f o r  t h i s  test, except  where T e s t  A i r c r a f t / T e s t  Vehicle 

conf igura t ion  make it  mandatory t o  d e v i a t e .  Spec ia l  procedures 

and c h e c k l i s t s  w i l l  be prepared t o  cover  t h e  d e v i a t i o n s .  

4. T e s t  Vehicle Storage ,  Maintenance and Checkout 

a .  T e s t  Vehicles  w i l l  be s t o r e d  i n  locked and 

s e c u r e  f a c i l i t i e s .  

b.  Cont inui ty  testers w i l l  be c u r r e n t  l imited 

i n  .order n o t  t o  a c t i v a t e  t h e  most s e n s i t i v e  components i n  t h e  

Tes t  Vehic le .  

c .  The Tes t  Yehicle/Ready Safe  Switch w i l l  be 

maintained i n  t h e  S (SAFE) p o s i t i o n  and t h e  P u l l o u t  Rod Saf ing  

P i n s  w i l l  be i n s e r t e d  i n  the p u l l o u t  rods  dur ing  a l l  s t o r a g e ,  
- -.- 

. . Aaintenance and checkout opera t ions .  

d. The Ground ,Safing Bey w i l l  n o t  be i n s e r t e d  

i n  t h e  T e s t  Vehicle  dur ing  any s t o r a g e ,  maintenance o r  checkout 

opera t ions .  

e.  The Ground Safing Key Connector Cover w i l l  

be locked i n  p l a c e  except  f o r  au thor ized  o p e r a t i o n s .  

5. T e s t  Vehicle Ground Transpor ta t ion ,  Loading and 

Unloadine 

a. T e s t  Vehic les  w i l l  be guarded by a t  least  

two armed e s c o r t s w h e n e v e r  being ground t r a n s p o r t e d  o u t s i d e  a 

secure  a r e a .  
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b. The Test Vehicle Ready/Safe Switch will be 

maintained in the S (SAFE) position and the Pullout Rod Safing 

Pin will be inserted in the Pullout Rods during all ground 

transportation, loading and unloading operations. 

c, The Ground Safing Key will not be inserted in 

the Test Vehicle during any ground transportation loading and 

unloading operations. 

d. The SEtfing b y  Connector Cover w i l l  . ' 

be locked in placeduring all ground transportation, loading 

and unloading operations. 

6 .  Ground Operations Involving Delivery Aircraft 

with Test Vehicles Loaded Aboard 

a. Configuration for ground operations involving 

aircraft with Test Vehicles loaded aboard will be as follows: 

( 1  Readiness Switches (DCU-47/A) - - 
cover down, safetied and sealed. 

( 2 )  D C U I ~ ~ A  Control Bna - .OS (OFF- 
SAFE) - safetied and sealed. 

(3) SWESS Arm/Safe Switches - SAFE - covers 
down, safetied and sealed. 

(4) Bomb Bay SWESS Auto/Off Switch - OFF - 
safetied and sealed. 

(5) Special Weapons Manual Lock Handle - 
LOCKED - safetied and sealed, 
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(6) The Salvo and Normal Release c i r c u i t  

b reakers  w i l l  be i n  t h e  OFF (OUT) p o s i t i o n .  

( 7 )  Manual and  e l e c t r i c a l  bomb r e l e a s e  

system c o n t r o l s  w i l l  no t  be opera ted  t o  t h e i r  r e l e a s e o r  on 

p o s i t i o n .  

b. S e a l s  w i l l  be a f fo rded  a d m i n i s t r a t i v e  c o n t r o l s  

which w i l l  i n s u r e  d e t e c t i o n  i n  t h e  event  t h e  i n t e g r i t y  of a 

seal is v i o l a t e d .  

c. The Saflng Key Connector Cover ni l3 

no t  be unlocked and t h e  Ground Saf ing  Key w i l l  n o t  be i n s e r t e d  

u n t i l  a f t e r  the Tes t  Vehicle  is completely loaded aboard t h e  

d e l i v e r y  a i r c r a f t .  I n s e r t i o n  of t h e  Ground Saf ing  Key and 

e x t r a c t i o n  of t h e  P u l l o u t  Rod Saf ing  Pins w i l l  n o t  be accomplished > 

I 

u n t i l  as  late i n  t h e  pre-takeoff phase as is c o n s i s t e n t  wi th  

test mission requirements .  
-. - ,.. .>.-. 

c - .. -.- 7 .  Fly ing  Opera t ions  Involving Delivery A i r c r a f t  

wi th  T e s t  Vehic les  Loaded.Aboard 

a. Configurat ion w i l l  be as o u t l i n e d  i n  paragraphs 

B.6.a. (1) through B.6.a. (6) above. 

b. Del ivery  a i r c r a f t  w i l l  proceed a long des ignated  

r o u t e s  and w i l l  be under p o s i t i v e  c o n t r o l .  Designated r o u t e s  

w i l l  avoid  i n h a b i t e d  a r e a s .  

c. Sa fe ty  seals on t h e  DCU39/A Contro l  Lever and . 
t h e  Readiness Switches cover  w i l l  no t  be broken u n t i l  a "Prepare 

f o r  Release" comaand is received.  The s a f e t y  s e a l  on t h e  S p e c i a l  
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Weapon Manual Lock Handle w i l l  not  be broken and t h e  Normal 

Release C i r cu i t  Breaker w i l l  not be placed t o  ON ( I N )  u n t i l  a 

"Prepare f o r  Releasew command is received except f o r  . i n f l i gh t  

emergencies requi r ing  j e t t i s o n .  

d. The Special  Weapons Manual Lock w i l l  not be 

unlocked u n t i l  60 seconds p r io r  t o  planned r e l e a s e  t i m e  except 

f o r  i n f l i g h t  emergencies requi r ing  j e t t i s o n .  

e. Manual and e l e c t r i c a l  Test  Vehicle r e l ea se  

system con t ro l s  w i l l  not be operated t o  t h e  r e l e a s e  o r  on 

pos i t ions  p r i o r  t o  r ece ip t  of t h e  "Prepare f o r  Release" command 

except f o r  authorized Test  Vehicle J e t t i s o n .  

f .  Safed Test  Vehicle J e t t i s o n .  w i l l  be i n  

accordance with approved A i r  Force procedures and po l i c i e s .  

Those Test  Vehicles which cannot be sa fed  w i l l  be j e t t i soned  

i n  accordance withCommander JTF8 i n s t r u c t i o n s .  
. - - - . - - . 

8. Training 
- .  

Whenever t r a i n i n g  Test  Vehicles (fion-nuclear) 

are u t i l i z e d  during t r a i n i n g ,  each of t h e  above r u l e s  which 

is appropr ia te  t o  a pa r t i cu l a r  phase of t h e  opera t ion  w i l l  be 

implemented. 





- SAFE SEPARATION TIME - fA - 

-ARM BARO- 

FIRE BARO- 
-ARM INITIATED DISABLE - 

R E L E A S E  INITIATED 018ABCE -To - 
/ / / / / / / I / / / / /  

- " FAC - 

FREEFALL TRAJECTORY SEQUENGE 
FIGURE 3 

I 83 3 3 ~  C.1 RZ 
4- dc/,.hd 

I __..c..--- 
SWVNA-2- 1'7 

\ 



R E L E A S E  - 

-SAFE SEPARATION TIME -TA -- 

-ARM BAR0 - 

F I R E  TIMER- - ARM I N I T I A T E 0  DISABLE - ' 

- RELEASE IN IT IATED DISABLE - TB 

- SURFACE -- 

RETARDED TRAJECTORY SEQUENCE 
FIGURE 4 





7 PLAN HE D 4EL EA3E PO IN T 

- A S W E D  LlY ITS CF 
DEVIATIOIY F RDM C f  EIRE D 
GROUND TRLCK 

-~it.h d release, A r e €  1 1. W F  3=.r 36 est-d t o  4~ 3233 f%. 
-xitb a m l m x  mlease, hz 2 2. I3er<-3tlm. 3-52 mt~Fae ~rm: {Eke. Em ] 
-f~z -e~s~% Vi:h ' t d ~ g  s 2 3 t ~ 1 ,  Arez j h s t s  f o r  E ~ t o a s t i e  art - j sec, reazticc. 
+-it3 xCew as - I iec'~.aed -k prsa - a. 5, i ,E I 5. A i ~ r a f ,  iEw cba~~~;cs Xnited to 5 O  Fr 

52exy w = s F s ,  Area 4 last 2 niz. sf m. 
4. 3 & ,  3s - 452 Kts., 
5. Eet-te t ra jee .=zy  - 17,C33 c. 

PROBABLE IMPACT AREAS- 
36 TEST VEHIGLESI RE TARRED) 

FIGURE 6 





0 RE LEASE - -I a - e  -3 - - - 
I 

! 
I 

I 
I 

I 
I 

RE LEASE I 

33 N . L  

GROUND SPEED ST W.Y. iIEIfl. < r%E I TWIS DUB. W T  T. SEaLE 1 

NOTES2 L.RUMBERS INSCRIBED I Y  T H E  CIRCLES WRRESPOnD T D  THE 
CHECK L l  ST NUMBERS U HDER "PREW RATION FOR RELE RS E". 

2. NUMBEREO PAT T ERN POINTS= Ml)eUT ES PRLOR TD RE L L h  SE. 

AIR CREW CHEEK L I S T  
DURING RACE TRACK PATTERN 

FIGURE 8 



PREPARATION FOR RELEASE CHECKLIST - (EX'I'RACT) 
( ~ e f e r  t o  Figure 8) 

1-6 - Prepare fo r  Release - IECEIVED AND ACKNOWLEIXXD - 0-15 Camera - ONE EVERY SCAN - Normal Release, Salvo, Rack CB ' 6 - I N  - Theanal Curtalga, Optic Door abd In te r io r  Lights - CLOSED, FASTENED 
AND ON - Camera Door - OPEN - Released Light - OFF, TESTED - BRIC - EEXECT, LIGHT ON - Readiness Switch - AU SWITCHES HEADY 

7 - NU-9/A Control Arm - SGA - DCU-9/A Selector Switch - SAJE - IXX-g/A Warnhg Light - OFF, TESTED - DCU-9/A Selector Switch - A I R  

8 - AM; T-249 Power Switch - ON - A f t  T-249 Selector Switch - SAFE - A f t  T-249 Warning Light - OFF, TESTED - A f t  T-249 Selector Switch - AIR 

9 - Fwd and Aft Manual Release (1f ~pp l i cab l e )  - SEAL BROKEN (013 Only) 

10-25 - Rack Select Switch - lWl - Master Power Switch - ON - Master Power Light - ON - Manual - Automatic - AUTO 
26 - BOIU~ Doors - OPEN 

- Bcanb Door Open and Not Latched Lights - ON 

27 - Manual Lock Handle - PULLED AND STOWED - C-3 Indicators - UNLOCKED - Release - RELEASE - Release Light - ON 




